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CHAP. 1. STONE MASONRY BA. 4, 
blocks’ with dimensions not exceeding 4 f[ty, uncut and 

ninked with spalls, are found in Saxon road constructions, u- 
Sing diorite from near Pfau. 

Ail these kinds of polygonal masonry are in form based On -.. 
bhe mosaic system, composed of irregular elements, and producs 
a very pleasing eifect if properly executed, by their unity ¢f 
idéa combined with great variety. The nomans’always employed 
masonry composed of quite irregular small stonés bedded in ex- 
cellent mortar, which causéd the extraordinary strength of 
this. kind of prac ee the *Opus incertum’. THe angles. and -ed- 
ges Of tne masonry were usually strengthened by orickwork OP 
by blocks of raat stone. | 

[f we examine the two specimens } Ahn Temple of Themis ; 
it is evident that this polygonal ry fjils in two very am 
portant particulars, which makes oe 414 Sanl roaeue to isolated: 
Pillars, and also requires the angles of the walls. to: be atren 
xthened bY another kind of masonry. The lack of -hortzontal 
courses would cause pillars of polygonal maconry to separate 
by sliding, and as the masonry tends to yield,’ a horizontal 
tarust- acts on the, inclined joints, which must be resisted by 
fiTm abutnents, .A pleasing specimen’ of ee masonry must 
show as great variety as peasible, yet retaining a decided un- 
ion. of the elements; -it- is adapted to the greatest possidle va 
riety in form of the elements, with limitation of their dimen- 
sion within extremes not too distant, the greater dimit fixed 
by the nature of the material, the lésser determined by the 
condition that the masonry may not appear as 1f. compOged of 
large blocks, whos6 interstices are iitlled.with small ones. 

As the individual bloeks are subject to transverss strain and , 
rerushing, their widths should not differ too much from their 
heights It is: proper to: sometimes form reentrant -anples on 
long stones, put to use Fight or acute angles bub seldom, also 
to avoid the meeting of more.or less than 3 joints at “@* common 
point, and to make moderate usé of triangular and trapezoidal 
blocks, excluding all horizontal and vertical joints; these 
points should not be negiected in order to enhances variety of 
er fect. [t appears unnecessary to require that pol yeconal mas- 
onry should only be employed for walls having. some batter, so 
that a single stone might not falhl from the surface of the 
Wall, because polygonal masonry fs: peace Bia Gtiee witaout a1. 
so using cement -or mortar, 

To cut the tace of Cyclopéan Masonry iS an extravagance: a 
ara th tiny. be cut around tne margin of each block, as wide as 
“an ore thane. citteal,: Gut” as SESE, bas enti re surface Ls an of- 
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CHAP, 1. STONE MASONRY, ie 
um" or her@ing-bone bond | for exe nat surfaces of: 
f ordinary coursed masonry, — That shown: in wig. ; 
f stones partly from: rive beds,’ partly qaat 
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CHAP, 1. . STONE MASONRY. re Aad 
jar blocks at its angles in both plastered and unplastered 
Walls, it was usual to have no vertical end jOints between 
thess blocks and the wall, but irregular onss, Bie. 18. = This 

picturesque character LO the masonry, tO be sought in 

iomically constructed buildings ag the Only means for 

& simple and esthetic treatment. The Rénaissance: 

abandoned this method and constructed masonry of @ very 
epaias series of ashlar blocks. All kinds of irregular mason 
ry, comprising Cyclopean and the kinds forming a transition te 
asnilar masonry, have a character of simplic ity, necessity and 
economy; Roman and Henaissance builders applied to them, as 
well as to roughly wrought ashlar, the term #rustic* (rural or 
becrish) as a distinction from the regular and smoothly dres- 
Sed masonry of the more*prominent buildings in eities.  Howey-. 
6Y inappropriats this tba. it is not. easily replaced by a bet 
ber one. To soften the 6ffect of this unpretending but pictu-. 
resque masonry by subduing the joints, eitner by making them 
aS tnin as possiblé, of by giving thé mortar the same color as 


tag stone, igs the error ofa re never found a any good 


architectural style. The irre. larities of the masonry requi- 
me @ good bed Of Mortar, and on bed must: be Hee as evi- 
dence of the durability of the meacnry. To subordinate’ the 

joints is to dispense with the Only means’ Of Obtaitaing a eert- 


ain variety in appearanee without too great Gost... Unity must 
os Sought, not In unfiormity of appearance, bub 1A tae princt- 
6s controlling variety, and which must be apparent, unless 
eek La bo appear insipid, characteriess and weak, quatli= | 
S unicrtunately now tco commonly preferred. vo the bicturesd 
oye and the strotig. ne 
4. Ashlar Masonry of Small Stones. 

A mode of construct ion common in all Roman provin “ces ig the 
aiG-work, @ kind of inerustation on walla 1, Composed Of small 
pyramidal stones 3 tO 4, rarely. 6 to 7 in. square, séet with 
broken joints and in a very thick Goat of mortars Pig. 19. 
This die-work is at intervals interr rupted by ccourses of brick- 
work deeply bended into" the wall... This masonry ig Papeciall y 
common in Gallo-Roman buildings, but long survived the fall of 
the Noman Empire in céntral Frances: the Clara Tower in Colognp 
ana the imperial palace at Treves are the only known examples 
Of tts “occurrence in Germany. 

ae BoBamen gt: emore or os perce ket is. allied to this dee 
wor, | 3 bea to 8: 
ine saltare,..FTS° 20. ies, “ot te ‘a. Nagiceimen ‘from Boao i The 

pes Neticulatum- and, aie. Work APe-peculfarly deccrative bonds 

LOM faring concrete magsenry, but. are” seldom uséd’ in moc ern ti- 
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CHAP? 1. STONE MASONRY, B.A. 

Rough hammering, pointing, drafting and crandalbling, chisel- 
ling and rubbing, are therefore the general: méthods of prepar- 
ing a bo ctepie and cut stone work, 

rre mode of working here explained aré derived the stg- 

eS for treatment of ashlar and cut stone, sespec- 
their faces. {t ts evident that the bed and 6nd join 
must be pointed sufiiciently fine to lie moderately 
On 6ach Other, s0 as to avoid the use of too much mortar 
simple dressed margin is the simplest mode of working ash- 
lars to obtain external effect, and the least that can be ac- 
cepted; the surface then receives the treatment suitable for 
cut stone, this depending on the specific peculiarities of the 
material employed, ite texture, its conchotdal, slaty, or 
splintery fracture, and the corresponding difference In exter- 
nal appearancé, .60 that each material has ita proper mode of 
io As the chiaé] used for drafted margins has a fixed 
breadta for.botn Tarse and small stones, tate modifics the ei- 
fect cf the ashlars, so chin large blocks appear to have nar- 
vOW Margins and small blocks wide ones... The: pho) section of ths 
rougnly wrought central boss varies according to,dimensicns of 
“bne stoné, and the purpose to which it is to be applied. They. 
are so great th the Pitti Palace at Florence, that one may 
find Shelter from the Tath beneath then “Phis gimphest mode 
Of dressing will always be satlafactory when economy of Jabor 
tgs required, ee in basement walis, ering 
works, fort ifica tions, etc. of Nees fan 
aes ting suriaces tne Sécond moae of treatment: “pointed 
with those rougaly revered, when 
y ls desired to express a.diifer 
Especially common im the 
tae oo po ray! structure. If tie base of 
ting be of asnhl: th rough, strongly proj) écting bos - 
the lower gtory a Se Composed Of pointed asnlare: 

Ace ording to tae greater or. jess pro}. ec tlon oe lees Pala HOge CS. of 
ashiarg ang their more or léss fine, pointing, several grads 
are posstble in the appsarance of the masonry. In both paint 
poseés, the Graited marginge are neceés- 


ed agiilarPeand that with 
Sary to clearly mark tne joints of the ashlars, aa well gas mto 
give the ashlar’ a general appearance of having at. least Pecei- 
¥ed tne minimum preparat ton pene Nabe If the drafted mare: - 
in be entirely omitted, the ashlar loses its characteristic el 


element of. form. Roce 
Oranda thing thessuriace Of ashlar is but a transition or in 

pe rnedt aty Otep. belwean poluting and ehtseiling, and should 
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NE. MASONRY, Bay PTs 
| work nishéd' and imitating ih In tite te 
the explanatién of Renaissance peculiaritiég. 

Desiring to build Beohouien 114 and rapidly, we: employ con 

substructure of a building only the most indispensable 

SO as to devote all cur power and artistie skill to tne 

aa ace portions of the building, as also done: intall 

oes and .otner structures. The first thing ts to 
of stones on a solid founéation, on which to, er 
he weraiee. Gigantic blocks, with dimensions: eurpassing 
Of prehistoric monuments ascribed to glants, were laig.. 
€ témple terrace at. Baalbec, blocks 68 ft. long and 14 ft. 

Ue tne Hee it ig evident that beds were merely roughly 
IMargins were drafted, Iscaving the projécting bogs 

{Warr y- Seaaed. only removing 448 greatest projections. Romans 
inherited from past eras, and adopted the methods sect ae BPS - 
ceding races, introducing them into’ a1] countries under their 
see He) that we find this Tugticated MASONRY le in all Ro- 

man -baiddings. | 

During the Middle Ages, this masonry with probeey ing boss¢és 
vas mercly usei in fortifications, and is usually rare: smocth 
masonry Was prererred during this period. “It first wsappeared 
im the 15 th ¢entury in Florentine palaces, and was assumed to 
have been invented by the Etrugeans, ancestors of the Tugcans, 
lt being made a special feature of the Puscan Henatssance sole 
ly tor this) reason. +An attempt was yas to’ harmonige the most 
diverse modes of cutting stone with the orders of eclumns, so 
a8 OY means of ashlar masonry to, bcc: the character: of the 
orders in the treatment of the mass of buildings, evén without 
the use of columns or pilasters. This wasiat last carried-60 
oe inhat in imitation, of unfinished Roman buildings, columns 

nd pilasters were even composed of rectangular of ¢ylindrical 
aehigte with bossés, an error that should never be made now. 

A special form of tais. ashlar masonry with bosses appears in 
fortification at the end of the 15 th century, the spherical 
boss, suggested by the use of artillery; Viollet-le-Duc gives 
an example from the Gate of the walls of Vezelay, 1515-1547. 

henaissance architects invented diamond-panelled ashlars, in 
which @ drafted margin surrounds 2 boss in form of alow pyra- 
mid... If the blocks aré square, they are called nail-head:.. In 
Fig. 24 18 an example of diamond -panelled ashlar masonry from 
a church in Naples; Fig. 25°ds.another example composed of al- 
teornating eashlars with diamond..panéls and spherical bosses, 
from. the.ola Port.St.\John, at Plerencte,.. A variaticn of the mo- 
tive tive of. thte .panelted eahlat, whith: May be required for 
richer buildings; bases. 15 menuments pace ae polished stone, etc. , 
cons le te, An mow} otra the: iat ing, Wig, 28; andes 1c in trunca- 
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CHAP, 1. STONE MASONRY, BoA. 12. 
tédg the pyramidal) bossés, Certain blocks,.,like corner stones 
of the *base of a monument, keystone of an areh,, etc., should 
bé more richly moulded, but one must then be earsful to not 
approach too closely to the forms of wood-work, | 

A decorative treatment of the surface of the ashlar itaelt, 
and all over refined modes of eutting this, are obj eetionabdle, 
as S6xpending means for an improper purpose; fOr the same. ¢ost 
of decorating the ashlars with ail :kinds of nicétiés. in’ the 
art style of the Barocco period, we may richly supply the arch 
itecturs with decorative or seulptured ornament, or wé may em- 
ploy nobler taterial. Still, ft’ should not be forgotten in. 
purely decorative works, such jas portals, monuments, ‘ete. , 
that such decoration of. the ashlars. by ornamental patterns may 
be permissible in exceptional cases, ee 

To mould the margins of the surfaces of the ashlers, leaving 
the bosses rough, is a con®radiction: the rough bosses are ¢s-. 
thetically justified by their bold effect and their economy; % 
if the means suffice for moulding the ashlars, it is ‘prefera-— 
bi6 to change the bosses inte diamond panéls.. , Such a aug 
dietion appears like affectation, 

The simplest means for causing the joints of the atones to 
have a bold effect consists in either making the surfaces of 
the ashlars project beyond the face of the wall, - jiorming rect- 
angular joints enclosing the surface of éach block, ‘Wig. 27, a 
b, ¢, ad, OF in giving the joints a triangular section, sinking 
thig behind the face of the wall, Fig. 27 6. ) The actual strug 
tural joint is formed by tne bed of the stone in the fitet 
cas@, 80 that the projecting surfaces of the ashlar protects 
Lhe joint from pénetration of rain water. To replace the ed. . 
gées.of the projecting surface by chamfers, quarter rounds, * 
coves Or other mouldings, would greatly inereass the cost of 
the ashlar masonry, but would als@ increase the richness of 
appearance of the’ joints, and-is therefore to be limited to. 
those parts of bulldings, in which an increased, number of expe 
dients is desired, as in substructures, the aceentuation of 
corners and angles, 6tc.. The joints’ themselves; at the surf- 
ace of the wall from which the ashlar projects, should not ¢6x- 
ceed the width of the chisel; and their width must be constant J 


if the effect be too shight. in cage of large blocks, the jotnt ay 


can bé made wider..cutwarda with trapezoidal sections. Fig. 27a 
Triangular joints Ggtally have a right-angled, section when 
executed in: the usual buviding materials; their efiect is more 
marked. tf their Rees make angles” of 6O deg. with sach oth- 
ery Fig’ 27a, bd; “when this. diedral angle excetds 90 d6g., . 
they appear broad as havea weak 6ifect. Fixed rules for the 
proportions oi aghlar .jolhts-cannot be given, since their ef- 


CHAP, 1. STONB MASONRY. 7 « ; Bis Aa be 
fect must always harmonize with the purpose for which they, are 
employed. Taking the width of a chisel as a basis for a Pich- 
ly moulded joint, Fig. 27 a, d, the smaller fil¥ets, Chamters: 
and mouldings must have such dimensions as may be réquired for 
light and shade, and a varied alternation of proportions, 

TO treat. ali ashlar joints as purely decorative, where no 
structural joint is required, concealing the real jointay te 
Ones of tne greatest barbarigms borrowed from Barocco architec= 
ture by modern architects. Architecture disappears with ‘con- 
struction; oné requires the other, and one who doés not under- 
stand how to develop the natures of the former from the Jatter, . 
can never ¢qual: mediaeval masters, nor those of the best Ren-~ 
aissance period, who were first.of.all good constructors. | 

The second great barbarism of modern times is the imitation . 
of ashlar joints in stucco; cement plastering has ng limitiag 
dimens tons, as in cut stone, Which is usually in eourges’ of 18 
to 24 in. height, but its dimensions may be arranged at pleas~ 
ups: hence, in dividing up ceémént plastering, those dimensions 
and projections should be used, which differ as widely as pos- 
sible from those of ashlar masonty. > stuceo belongs to the 
plastic, hardening materials, whose treatment should corres- 
bond to the means: employed in producing its form | Imitation: 
of ‘ashlars in stucco-work destroys and falsifies the atructu.° 
ral meaning; one becomés accustomed to indéfiniteness, and no 
longer knows how to employ cut stone, trans terring bo it vhe 
shapelessness of stucco whenever Ades ible. 

Hinally, it should be remembered, that for purely decorative 
purposes, the arrangement of ashlars in mosaic patterns with 
elements of like formjig not excluded; on Palladio's famous — 
Basilica at Vicenza is to be»found such ashlar masonry in mar- 
ble, in seale-like patterns, used for a wall beneath stairs. 
Hig. rast Re we 

b. Ashlar Bonds. | 

The most natura] and free ashlar bond, both best and most” 
picturesque, is’ that. in: which’ the 3 bones aré cut and eet, just 
as Obtained from the quarry, without attenpting to arrange | 
them in regular courges, or to make’ them ‘of uniform height. 

Fig. 7 is a specimen of Grecian masonry, Vig. 29. being a simi- 
lar sxample of Roman masonry. in case of°atones quarried with 
good beds, but net in-long pieces, like porphyry, this random 
ashlar bond is very appropriate, especially since it is one’ 
‘means Of obtaining economy, and also for use dn bases and sub- 
structures, supports of all. kinds, fortifications, ete ¢ 

A transition to regular ashlar. bond consists in making. the 
Pheu COUrses Of unequal, Figis30, ors agua! he@ignat, Fr¢. or, but 
*seigaes shat sxones ot ditierent lengthy: SEs. Shee sin | 
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CHAP, bs ‘STONE MASONRY. : | 
are subject to transverse etrain,. the thinnes 
be shortest to avoid fracture, and the higher 
gest, DYt generally, the length of the bloc 
-nished m the quarry, Roman, meddaeval, 


Pouch vy sae 35, Cees, 
ooh tapes always preferred this natural aghla masonry 


ng a both picturesque and inexpensive masonry, 
Seoiect prineiple is to always work in. acco, 
materials ‘provided, 80, that hey may be em 
diverse purposés, | ‘as in cast of the n | 
this principle prevailed fr sia | Ror 
“century, the. High, Renaissance 
oheleay Of courses and lenght 
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: CHAP, I. STONE. MASONRY. | BwA.. 15. 
being determined by the thickness, of the wall, one-half this 
being ite side, ras 3 

It tg Gagy.to see that in casé of, the most commonly employed 
bond, the greater the number of bond-stones used, the greater 
is the labor and cost, though the wall is stronger; ‘hence they 
are sparingly used. If thé Bond-stones are to be made promi - 
nent and ‘evidegt, it will be preferable for economy to/findsh 
the. stretchers with*projecting bosses on their faces, cutting 
the ends of the headérg gmooth or treating them as diamond pan 
élg. - The Pichést of all bonds here mentioned, h,’ also ‘the 
mast costly, is appropriately used for a royal palace or any 
similar buildihg, and 1f a harder material “be used. for the 
thinner than for the higher courses, there may be great varien 
ty, not only in the form, but slsg in the mode of dressing the 
stones, Jf we wish to be strictly consistent, the low and long 
blocks, subject to the greater strains, should be finished 
with strongly projecting diamond panels in those places most 

-Seversly strained; the.small and less severely compressed bond 
Stones might be decorated in any way, with Sch aumhss ageeag 
for ¢xample, if of a material easily wrought, or may be cut - 
like precious stones, if hard stone, susceptible of a good. pok 
ish, Fig. 35, nj; oO. The central, though lightly loaded large’ 
ashlar might ‘have low diamond panéls, and the larger square a 
bond-stoneés could bé finished with hemispherical bosseg,: or be 
treated like precious stones with crystalline recessed angles, 
as in Fig. 25." ff such masonry be eOnstructed without through 
stones, though the large square blocks appear to be bond-sto-” 
nes and really hold’ the magonry together,*they should have pro 
jeeting heads like:nails or rivets, which may be formed in’ ac; 
cordance with the hardness of the stone, or the expedients 
possible:. Forms of bond-stones’ may also be improved in the 
mod¢ employed by Julian San Gailo’ in the Gondi Palace at Flor- 
ence, represented in Fig. 36). py @ mie : 

If the masonry is. to make-s noble but simple impression, 
smo@taly dressed and polished ashlars of good material will al 
WaYS @ppGar bést, and 1f the best mods of construction is also 
to be adopted, the ashlars should extend through the entire 
thickness of the wall. Thig kind of masonry was the normal 
oné in the finer temples of.the Greeks and Romans, and was 
termed Opus: isodomum, . . 

With the increasing smoothness of the ashlars; resulting in 
a polished ‘surface, ts likewise joined the elosest possible 
fitting together of. the ged and *énd Sotnts; "so that thbse en- 
tirely disappear if the vh@eks arevvery carefully rubbed on | 
€2ch otner, if the matertal be algo pergecthy homogeneous, so 
that tts’ eolor.im saite ayhform, javun i fomatty or appeardnce is 
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CHAP. 1. STONE MASONRY, 7 BAL. 16. 
produced, which the Creeksddid not try to attain as) being the. 
highest ideal cof masonry, or they would not have sonstimes ‘gil 
aed the joints or have marked them by narrow strips of Dronag, 
which appears erronsous to archaeologists, who are onthusisat- : 
ic iov dis Of untformity, ~[t should then b@ stated, thar in” 

general, ashlar work has entirely renounced tas us6 of. square: 
blocks; secondly, that. through-stones in-verk thick walle 
should have much greater depth than width, sO ag not to break 
at the middle; a construction as in Fig. 37 ris admissible © 
however, as it indicates tne thickness of the wall by its digh 
er bond-stones. Very durable stones with good beds, si aba 
stones and’ those ca rahe of @ good polish, are well -guited 
tae so-called plate-bond, Big. 37 s, a peculiar mode of taotte 
nine not unjustifiable in exceptional cases. Tn venesred 
Masonry backed by brick-work, rubble of concrete, 1% is evi i's): 
dent that if not&hrough-stone are used, the courgég of. stroven 
ers must alternately extend deeply into the walt, Df Pope ten eae 
If labor tg to be saved on ashlar magonry, a bond with Pew ~- 
bond-stones is preferable, &nd the height of courses must ‘be 
as great as possible; but if material is to be eecnomized, as 
in countries furnishing little stone, one has the choice of 
either-alternating courses of stones and.briek-work, Pig. 38 u 
as very common‘in Upper Italy, Belgium and Holland, or of em- 
ploying alternating blocks of ashlar and brick-work, Fig. 39 ¥ 
This kind of mixed masonry is. eometimes found: in. Belgium and 
France, and a similar epeecinmen of ashlar. and rubble mBsonry 
exists in a bubtress of the Caesle of Meissen... This mixed mas 
onry may be suitable for ae ers of enhurcenés, in Spite of 
its inferior resistance, andi#.ts accordingly found in the 
churches of Holland and S.Bavaris. Veneering walle with ele- 
ments Of different, forms is to..be considered fanciful, and may 
be seen in many Renaissance buildings in, central France, corer 
ed with mosaic work of different colore.) TO this is alited 
ashen mediaeval inerustation in marblé,, whieh te merely a 
covering, and it Was a merit of the Renaissance 40 hay dey se]. 
oped this into a structural princizls. 
c,. Fastening and Clamping Ashlarg tozetner, | 
Stones are fastened togetner by. means of mortar, ag well as 
RY. projections of the. blocks, thres specimens oO! these being: 
given in Fig. 40, shown in plan;.orF by dowalis’ of stone or tae 
@tuby, indenting the blocks into each other, Pig, 241; ftaals; 
OY cramps. These fastenings are penerally: concealed witht 
() the joints between the stones; Tf cramps appear.on. the enter. 
i hal.surface, they are either t réated as instrted anchors and 
“pet tobead,.ag dan Fig. 42 ayoredike Pig...4200Reene he: 
stair balustrade of the Bishop) ge. Palace at Lugés. $ 
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CHAP, 1. STONE MASONRY, | uae E A NW.” 
d. Ashlar Masonry in General. | 
-Tnhe late Renaissance clearly perceived some - thinas that Bia! 
since been neglected. Bed and end jotnts play difrtéerent parts 
bed joints being subject to. erushing, wnile end joints are ‘not. 
undér any strain; it follows that bed joints should be made = 
Prominent, but not 6nd joints, producing a two-fold’ conflict 
Hor, 1, at architectural styles must be ‘thrown: aside,” that 
have accent@d both kinda of joints, as in the best Renaissance 
—&, the bed joints must be made most prominent: and. end. otis 
“.eubord inated; it would then be iaconsist ent: to leave” poth . Be 


“joints unaccen ted, as bay anctent and wediaeval architecture 


would then be rexyected, L$: bed yoInve: pon Ly “are accented, the: 
wThRasconry produces: the efiect of: being. composed | Of. ond tnuous 
layers of stoné, whieh ig not: at ali the i 

if the masonry be considered as & construction, — 

00. appear ag such, it would be een ace hairs 

°&@ structure composed of parte, 

“play their part as well as 2 ee a iPucture may 
(obaracterized Lp: ‘the eimp. : oy: Rie ie oak joints: 
% Leena sae to te ag 


Pe yen the 
eats stte 


a gee . vite nost ‘extrene menistaierer, & 

POWEYr and treated otherwise: than bed” joine ; 
: bt Semper! s elaim te admitted,” ‘that: pegular Joe 
“Similarity of treatment ane. Supreme requirements. : 
‘bie efiect’ ot masonry, Our hands are tied, and ‘thes: 
ale sional? Poe nip ‘Set muside, ee 


ent 
ube tructure, as belonete. Sto. the Meneay base < 
mode 64 at oné- “cutting and the. Arrangement of: the joins ° 
he construction of the superstructure’ need not be apparent, 
merely have the choice of eithér. bg agide. the PLOY ; 
ae Nain and Rucellai Palaces as "errors, or of establishing og 
theory cof Art in accordance ad Vhs which these, Se Mes owe 
bhatt enad ji ustiffable, + ioe 
By Means OL the varicug modes” oi. gilt tine already desorited, 
forms Of ac NTerée..an a” ‘Kinds cf bonds, numerous * expediente: SS 
ava llaadesicr: giving the.mas ST Yd Varied. character. Frem the 
med five. Senet oF ne {CPL PeSs end tie rudeness of the rust-- 
Le buiidtirs a. bigntere o> eit sez ings ly epelnee of 
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CHAP, 1. STONE MASONRY. 

tne most wariea effects are possipi 
Whlar masonry. The actual dimensions 
and their preportions add thei wn e€itect to 
Or the masonry. : ed -asSniars ; 
Ohg ones, and small stones are also bolder if approximating 
the square form, but wree stones, when. oblong.’ Increased 
richness in the extern: appearance’ cf ashlar masonry may pe 
procuced by the mod¢ of cutting, bY varying thesbond, by rei- 
ining the bosses with mouldings: rubbing and polishing, by 
UsG OF better materiale, bY inlays of finéroand- more’ veluabl: 
Stones and metals, by decoration of the jOintsy etc. 

As for the mode of cutting, all affected and Yormal treat- 
m6ént Of the ashlars, as df tas stones were’ sturpied cushions , 
like ‘that originated in the Barooen. is decidedly Obj ectiona« 
Ole. No attempt should be made to enrich toe arenitecture by 
inereas ing the labor in any way, and if one doés not wish to 
ecCnoml2¢ work but to lavish it, it ts preféerabie to give the 
ashliars a) form 6¢! decd ras ton the! Onging to Saalptune, 

To accéntuats the bond leads to mogaic work and disguises 
the structural character of the masonry, if carried too. far. 

-On the Contrary, if iv be. desired to,.retain' a Prien structu- 

Pal bond, Like Fig. 3B Oyuand to learry its decoration tothe 
highest point, asin -an-altar-chapel cr consecrated shrine, it 
i péernissidsie tO Use a more refined tréatment. of the bésses 
bY moulding, Pubolng and polishing, novler: materials, inlays 

semi-precious or precious stones, noblé metals, stone Inter 

ecoration of joints by gilding with stamped patterns, 

mosaics... A monument or a public fountain would “justify the 
use of this kind of decoration. The corresponding sculptured 
decorations and figure-relieis would recs Pe a rieh mede of 
treatment. [t not being possiniée ta ii this DiLchness. in 
aecoration, we must then: which. is pei stole in purely deco- 
,tiye works, abandon construction and either merely think of 
covering composed of sculptured marble, dike the, facade: OF 
é Certoga at Pavada, or incrugt the surfaces with polished 
recious stones, whose jointe aré pilded and decorated by stam 
ped patterns, as in thecchapel of Castle Carilatein near Praguo. 
or lastly,.cover, the masonry with 4 Ge cong ted plates ‘of bronze 
or ofp ae métals, as done in Creece, in. ancient times. 

A pe iar eons trict ion caf stone Walls may be mentioned here 
cna correct’ in principle and admit t tre OL, 2 gfeat variety 
of forms, an example of Whiten may be found an. tie noOmanes que 
Shurch of St. James at Regensbure eric. 43e 0D aah is compo- 
gsed..0f SbLOnes Nobmextending through. ite entire. hickness, but 
sO 3rranged that pablporoyect, on the. front eure On the ’ 
rearesidgs. The 2a ee are et" by: an ahenit ray e of sult- 
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CHAP. 1. . STONE MASONRY. : i. Ae 19 
2o'e profile, and the convex portions of one gide oecome eon- 
cave on theoother. This structural motive may be treated ea 
rious ways, according to the bond selected, ang thtnnem ama 
more decorative enelosing walls may employed in this manner, 
As opposed to ashlar masonry, whoss nature ig entirely sinus 


tural, bonds imitating ashlar work in constructions .cT wood. : 
Dutch stove tiles, wains mt ane metal work, 6tc..> ame DO, Se 
$0 treated if possible, at they may not. suggest actunl ash-) 
lars. Sunken panels omelet appropriate for stones ander. - 
presguré, mors richly profiled enclosing } mouldings, ete, | are. 
not only permissibles for structures of materials otner tian” 
stong@ but are even to be preferred. Divigions inte ashlars, 
painted onvplastsred heii. must be treated in a manneropurely - 
decorative, so as to appear like tapestriés sewed together, 
Bach division should be enclosed within a decorative border, 
its centre being accented by flowers, rossttés and other orna- 


ments’. 


Chapter 2. Brick Masonry. 

i Brick walis are found in the S6arliest pericd among the Asa y= 
» Tians and Chaldéans, who employed unburnt bricks generally. . 
_iaid with asphalt. Yet the: Romans first developed brick mason. 
DY; With excellent clay and superior mortar and cement, they 
Guickly conatructéd all kinds of mixed masonry. of concrete, 
and of pubbie, where brick was chiefly employed as a faee nes 
for the walls for this purpose, they used partly triangular,. 
partly prismotdal tiles, generally employing oblong ttleg for” 
barough courses of headers, and triangular ones for the facing 
stretchers, béhind which the wall was a mass of concrets, com- 
osed of fragments of tiles and cement. They preferred .the 
Opus spicatum, as well as a kind of magonry, in which patteras. 
ef all kinds were pr@duced by horizontal stripes of color or 
by colored stones. - | | 

During the Middle Ages, brick construction was developed in: 
different ways in various parts of Europe, especially in Ltaly 
S. Francs, Bavaria, tac iow: plains of N.Cermahy and in Holland. 
Only N.ftaly and .N. Germany “have ereated a° true construction in 
brick, cther countries having almost exclusiysly employed a 
mixture of cut stone and brick-work.: A bond was used in Hol} 
land during the entire Middle Agés, composed of alternating , 
courses of stretchers and headers, though the lengths of the? 
bricks did not correspond to their widths, so that regulanp ~~ 
breaking jointa in @ach second course was not possible. 

The middle portion of the wall-is usually ecompeséd of rubble 
mie ec The natural mode of tréatment is. to’ lay pein. chigs 

ourses Of stretchers, and if two end joints fall together, 
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Feat og a o v ey Ese ° 
called English bond fn the U.S. , bun rarely used except for or 
hamental work in two or more colors. ) 

b. Cross Bond. 

Like Block bond, Cross bond consists of alternate courses of 
headers and stretchers,’ but end joints of stBetensrs only fall 
in the same vertical in each fourta course, and those of head- 
ers in each second course, Fig. 49, The entire bond may be 
considered ag a diagonal net -system, with filled cross-shaped 
interpsaces. . In vertical, horizontal or diagonal directions, 
this bond merely consists of ~abutting courses. it gives rise 
to the most varied decorative patterns, and band-like or net- 
like motives of ail kinds. (Also called English bond tn the Uv, 
S., no distinction being made between this and the last). 

¢. Gotnie or Polish Bond. 

Headerg and stretchers alternate in ech course, Fig. 61. 

In a vertical direction, the bond may be divided into connect- 
ed elements, which fit together without any interspaces; ina 
horizontal or. yertical direction, into detached courses, or 
diagonally into a net-system, in which patterns are produced 
by separate headers, ag in Figs. 51, $2. (Calléd Flemish bond 
in the U.S. and sometimes used in ornamental work). ‘ 

Besides’ Cothic bond, a variety of it is not uncommon in the 
brick eonstructton of N. Germany, the so-called Wendish bond, 
where two stretchers alternate with a header in each course. 

These mediaeval and other conds produce a very. rich varisty 
of decorative surface patterns, though entirely different pat- 
terna are peculiar to each ons of then. 

qd. Flémish’ B6nd. : 

The Flemish bond, Fig. 53, incorrectly termed Dutch bond, ts 
in common use in Belgium and rare in Holland, consists of alt- 
ernating courses of headers and of courses in Gotalec bond. 

The end joints of each second course of stretchers and of each 
second course of headers lié above each other, . In a vertical 

direction, this bond consists of connected elements witnout in 
terspaces: horioantally, of detached courses; diagonally, of a 
net-agystem with cross-shaped meshes. This bond likewise produ 
estaspeculiar decorative patterns.. Block’ bond is the one most 

commonly and generally employed in masonry. (Common American 

bond consists of a‘course of headers alternating witn 6 cour- 

sés of etreteners}; 

Cross bond is stronger than Block cond, on account of the 
moré perfect alternation of the joints. Cothie bond is cnief- 
ly used for facings of rubbleswatls, has tess strength than 
ross bond,..and te net -eo Boo forifacing rubble masonry as a 
bond ccmposed of. stretenrers’ and asking alternating in pairs, 

a ial Lat WO POUTaGe a aye ohana! vogetasr with tne 
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CHAP. 2. BRICK: MASONRY. 
backing of the wall. ‘Dutch bond is an 
Walls one brick thick: e 
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CHAP. 2. BRICK MASONRY. Be An £3. 
prominence of the bond at the angles; 3, thé projection and 
depression of individual bricks and patterns: the thiekness of 
the wall may be indicated by the bond at its angles. 

Like the stone wall .ghown in Fig. 43, brick walls may be 
constructed with panels raised on one side and sunken on the 
other in patterns suited to the bonds, Fig. 60, especially in 
l-2, 1 or 1 1-2 brick enclosing walls, without cutting the 
bricks. eee ae a.portton of the brick walits exécuted in 
patterns may be left open, as in case Of parapets, garden 
Walls, friezes for admission of air and light into ordinary 
buildings with thin walls. (Sometimes uséd for baie ene 
Windows, filling gables, but rare in U.S. ). : 

&. The Decorative Bonds. : 

When the structural idea entirely disappears, as in, the var~ 
lous panels and facings of walls, the most varied decorative 
bends become possible» they may be used as facings for either | 
structural bond with the aid of quarters, halves and split 
bricks, and they may also be executed with or without the aid 
of ‘cub or colored: bricks The simplest form of purely decora- 
tive bond, capable oi eee the most varied patterns, is 

hat in which each stretcher is replaced by two halves, ° Pig. 
Cl, sO that but a single kind of bed joint appears on the face 
of the wall, (Commonly used for circular chimneys in’ U.S. }. 

An entire series of decoratiys bonds form true we-systens, 
Fig. 64, others being mosaic systems: of the most varied kind, 
Recording to whether the bricks ars cut or unent. Fig. 63, 

Joints in brick-work are usually so broad, 1-8 to 5-8 inch, 
that their influence on the external appearance of the wall is 
very decided. In the better kinds of walls, they are pointed 
with strongly hardening mortar or Gement, using different pro- 
files of joint according to circumstances, Fig. 64. Modern 
masonry in Holland is characterized by the use of very sinall 
bricks, as well as by having end jointa not more than 1-8 in 
wide, while bed joints are 5-8 in wide; the joints are very 
carefully worked to the profile Fig. 64 Ge almost without ex- 
ception, and are ustally left white, 

It has usually been customary in Germany to color thepmortar 
beforé using, sO that any desired color tene may be given to 
tne wall. by means of thE color oY tne brieks and that: of the 
mortar. a bricks are generally of a broken ‘color, dark 
eeLOwn, bla k, red, yer low wind't 6, Wita greén or véolet obtain 
eat BY comparing carefully executed masonry oF 
forent Weeviiiee it ‘is evident: that a owhite on approx im: 

Wihte netuwork of joints. appears best,. whenebhe, bricks are 61 

a dark edolor, Dark jOinteans. suitable: {OT veny! light bricks, | 
Older houses in Ans terdam were, QUEL: of bishop péat-brown \. 3 
a welt Ra OF 3 , a, See Be 


p CHAPZR2... BRICK MASONRY. BoA: + 2é: 
a5 Well as of deep reddish-brown bricks, but the joints were 
always left white, and the wood-work of the windows Was also 
white or nearly so. It ig undeniable that tne appearance of 
such gloomy houses is madé as pleasing by thé joints ag way be 
possible. 

The imitation of ashlar masonry in brick-work, as except ion- 
ally done in the [Italian Renaissance, is nonsensical. (Mortar. 
joints are frequently colored tn the U.S., black, brown or Pred 
ary or paste colors being mixed with the mortar, which produ. 
cos a more pleasing and less crude eiiect than. the use. of 
white mortar, Inferior brick walls aré also stained. and tuck=* 
pointed in White, which ig cné of the worst of Shams; and is 
never durable). 


Chapter 3, uxternal Plastering cf Walls.  (Stueco) 

Since external plastering is a protect ing eovering for ordi-+- 
nary rubble or brick masonry, it is to be treated. merely as a 
covering, and its range of form is to be sought entirely inde- 
penuent of masonry. Al) imitations of ashlar and o?Pick mason- 
ry, Palnted or in relief, are decidedly objectionable for this 
reason. The expediénts, that may be employed for decoration 
of external plastering, are those, of sculpture and Painting, 
tne stucce being &softy,and plastic mass; When applied: 

Stucco-work is then the proper means of decorating external 
plastering, oa division into paneis, the enclosure of. panels by 
mouldings, inserted. ornaments in’ cement or plaster, etc., are 
permissible, but only under the tonditicn that the séries o7 
forms tay imitate néibker those of stone nor wood, Al} stamp- 
ing cr incising in the soft mase is well-suited to the nature 
Of the material: the inseription op impresston of oOfnaméenta, a 
rude treatment of the surface by hatching op, roughening, by ~ 
Serafflto, or by true painting, gold erounds end gilding of © 
tae various parts: all are suited to the plaster surface. A 
painted and symbolical architecture te preferable’, Which igs: 
no imitation, but a free play of form, ean not be exeluded 
from the domain of plaster décoration,. Plastering subserveés | 
nO monumental purpose in»general, ahd therefore affords Tres: 
scope ior the taste of the period or s indlyidual oer. the . 
breatment duweto the subject, and bo this Yeason, -ltmugt be 
excluded from monumental structures aa ofar as poasible. 

One Of the many barbarisms 61 the “Periwig-and<«Pigtail® pe- 
riod, which we adopted, anduhag.not yet disappeared, is the 
palnating of cut-etone and Oriek-work’ tn-ell colors. tts one 
Of: thes taut ts tin taste Of thé “last. century, to bescopposed by 
any m@ans,. though one-should not forget that the esthetic 
eene¢ in lts lowest stage of development, asin ¢ase of tne 
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CHAP. 3.  EXTHE@HAL PLASTERINR: D. Ave 26. 

general public, sees more art in cleanness of appcarance® and 
Péstilas. symmetrical arrangement, than in the picturesque: 
tne modern peasant is better pleased. DY a. Regular avenue of 
poplars, than by the finést forest; art commencing for him, ae 
for mankind in general, with order and neatness. It ts, tovbe 
lamented that he remmins at this beginning point, ‘and that the 
areat public of cittes and: entire nations, like the Hollanderg 
Can Never pass beyond this,. though we must eonsider this love 
of order and neatness in nat tons as vréally 6stagtic, without 
whicn an. exaltation to Art ig” generally imposstole, 

In: many cities, where ava itanie materials are not homogenous 
it is cften scarcsly possible to convince even educated. perg- 
ons, that the nagural color of thé material, in: epi te of ita 
irregular and possibly gloomy color, is preferable to @ unif- 
Orm ¢0at of of} color, The Tidak is that order and Re ata 
ls Pecognized as a canon of Buty by thesé> persons. 

As being not unimportant a: = entirely uséful decorations. of 
Masonry, we nave fin ah tO mention wall-anchors, as well as 
holders for banners, lanterne, ete. , the former. being found on 
aimost all old nouses aa Helland, the latter, on: the palaces 
Of Florénce and Sisnna, The puter and Tiscan ‘smi tas” emulated 
each other in thé, g@esigning of tasteful wo et tite. Bina, 
Which are tovoe accepted as true models of @ peiined treatment 
of meta}, seen is | 

foteco Diastering tar: Ci) Used in tas UR, because eis 
stone tacinus are no more expéensiys, lock uetber,. ‘and are prob 
2o0LY more dur: Ele. Where Used , flat ions Ci the Ordere Snow 
Snould be espe hous ee b} Invariably employed: in Europe 
for this’ ourpose. ne sSance style; is peat fo The. Paes) 


Chapter 4. Wooden Walls 
According to the construction, wooden Wallis may be support 
ing ia like those built of horizontal of vertical timbers 
or of planks, oF they may be merely division wadigs; such ag ~ 
partition or board Walls, paling or picket walls, pansllings: ° 
op lattice-work. seas | ~~ Be, 
l. Walls ccmposed../f Hort Zonta} Timbérs. 
8 -BuPTTt oF nt Or Pectangular timbers, laid to” sf 
otner at Qne angles, either leaving crevices pete. 
: 3 Yn Ka OT hss tan ben and hay shéds,;..or to form | 
ls t0ay" are. wind. and weather proof, Tne enis of the timb-< 
proj e¢t™beyond the surfaces of the walls at their invers - 
tiOngy sor are cub off fresh, making. the bond visible at ang 
DecOratiys expedienté- foros thet te, treatment-of. these logs 
va bbe: Oiiwe.constst..in cantitins. elt ner points. On. suriaces,. or 
octh feimis end suPiacesod Seek bee. >in eating the pros 
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CHAP, 4. WOODEN WALLS, | | eh 
jecting ends of timbers, their bottoms or “gides, th 
eae or ends; finally, when. the ‘ends do not , 

gle bond is itself decorated. Even if a Pich 
ieee Walls is found in ‘except tonal cases,” 2. 
- expedients are always worthy of mention. The true 
tage, Norwegian and. Russian. churches, as well a 
A Sil constructed of beg ee gst pres dare 
structions of similar kinds, all. he 
2 ee. wood- -carving. — The carvi 
be done in varioug ways, eithe 
T iaeakat of dd ee 
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* CHAP.: 4. WOODEN WAI.LS. BoA. 27. 
bing this kind of wall would never occur tO any One. But if 
it be desired, the joints between timbers may be covered by 
moulded battens, be made apparent by carving, bub nOt so as to 
weaken the timber or to permit entrance of rain. The timbers 
should be decorated by raised ornaments between tae battens, 
and the plate should be treated with patterns in bands. 

. 3. Walls compesed cf Boards. 

These aré almost entirely used for thin parti@ions: they ei- 
ther consist of a frame-work into which panéls are inserted; 
of two thicknesses of boards nailed es gl their flores 
crossing at right or acute angles, Fig. 70, oF are eomposed 
of @ single thickness of planks, abut ying, tongued togetner, 
or overlapping, supported by vertical posts and horizgont. girts 

In case of two thicknesses of boards nai ked togetner, it is 
most tasteful to lap the joints, Fig. 71, as no ePrack is then 
caused by shrinkage of the wood: moulding the joints, and a 
régular. spacing of the nail heads has a deceidéed influence on 
the gensral efisct. If this mode of construction be used for: 
doors, they should be bordered by strips of sheet metal, or be 
completely covered with sheet métal, leather. or parchment: the 
doors of médiaeyal churches were frequently treated in this 
way, and doors of Italian Renaissance churches and palaces — 
wore gométimes. coyered with thin metal. The edges of the bor 
dering metal strips may be cut out in thé most variéd patter 
the nails changed into rosettes, or their neads formed into 
large and effective knoba: the plate covering may take the me 
dtizeval form of horizontal strips, Gach @dge being cut iato 
some form of linear division of surface, Pig. 72, or be coere 
6a by firmly nailed plates, like Renaissance doors, in which 
nails form.a séparate decorative system, or the whol ¢ nee bs 
arranged in any other manner. 

Feness or enclosures cof -boards or planks generally serve fo 
only temporary or necessary purposes, not admitting of an art 
lstic treatment. If they are to be decorated, according to 
the mode of construction, we m&y; 1) mould the joints; .2, cut 
the overlapping @dges of the boards in patterns, Fig. 73. 3, 
cut moulded grooves in tne boards, which are matchéd togetner:; 
4, mould the boards themselves in médiasval style, Fig. 74:. 
The upper and lower margins of isolated forms are almost al- 
Ways tfeated like Figs. 73, 75, that are subject to the gener 
‘al pulé, that forms should. be avoided, which might cause the 
_ projections to split<-off. 

To these board feneSs“sheuld be added parapet® and balustra 
des of Bla apasis Raroohiee Pius as” mel) ‘as peeine fences. 
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into another rail or held together. by 2 pair of ae ters The, 
76, so that the boards may. be cut into free-@ndi: 

“eutting partly consisting in widening the fe 
partly in perforations of the: boards, Fig. / 
ing led those nations that most completely @ 
architecture, The Swiss, Tyrolese, Upper. 
and Hab dears Ae. Pongie re? treat ‘the et 
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CHAP, 4. WOODEN WALLS. | B.A. 29. 
are almost entirely openings of pleasing form and arrangement 
the free ornament obSing used on friéeézes, ‘panels and similar 
Ornamental parts as a board nailed on. Either the perforated 
Or the naileéd-on board may be carved to produce a sculptured » 
Cifect, or it may be decorated by painting. “But one “expedient 
Cf the poverty of modern thought is to bewrigidly excluded, — 
though in gpite of ugliness it always passes ‘for 2 mode of in 
creasing the b6auty, the chamfering of angles and: the outlin- 
ing of forms by a colored line, It is singular that thig er. 
tor in taste does not disappsar, but our schools stillyprize | 
it aS a specimen of refined taste. The most pleasing form-is 
tnus weakened and ruined at an increased cOst,- and t0 make it 
especially beautiful, a bold red band is then drawn parallel 
to the ugly edge, so that the form retains still lesscharacte 

4, Paling Enclosures. j : if Para 

Pahing enclosures include simple park fences, eonsisting of 
verticals placed close together and supported by horizontal au 
timbers, and present different modes of treatment. They have 
means Of producing thé mogt diverse forms by the careful selec 
tion of timbers’ of equal or alternately equal diameters, by | 
the substitution. of pleasingly tnterwowsn willow twige for the 
horigonsd] timbers, bytthe simple carving of the upper ends of 
the verticals, and by partial removal] Of their bark. . For park 
enclosures, poultry yards, enclosures ‘in Zoological gariens, 


Glc,, this simple motive admits of pleasing variations in many 
Ways, and if the wood-work, whose principal eolor<efyect is 
due to the color of the bark and of the wood of the denuded 
placeg, be heightened by interwoven brightly colored twigs, I 
dian red being used on parts of the piec&s, and the openings 
between the verticals be filled by fine lattics-work, ag req- 
uired, these simple élementary ideas may be developed into ah 
inexhaustible wealth of form treatment. tS, er ae 

A peculiar use of paling-work is found in. Upper Austria and 
Steiermark in hay sheds and similar ouildings; the simple gr a 
iframes of the sheds aré filled-in with thin fir poles, making 
the sapees between the frame appear striped, Fig. 77° these 
stripes may be variSd in many ways. This Kind of wall has: re- 
cently becn employed for pustie bulidings, Zoological garééns, 
etc. Ordinary lattice partitfns, used in all kinds cf ord? - 
nary buildings, notching’ the @dygeg of 
the strips, : 
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CHAP, 4. WOODEN WALLS. Oo tare. Aj. 32, 
tlehtly inserted in the framework, but so1gs te poealy éxpand 
nd contract without danger of cracking and Warping; ty tance} 
are made of opiinary. wood as usually tne case, and which —— 
shrinks readily, the, woodwork must not be painted, since a 
line of a different color would become visible by shrinkage o 
bnS panel, and the joint must be covered, that. the expansion 
and contraction of the panel may not be visible, This may be 
done by moulding the edge of the frame-work, placing.a round 
next the panéel,-or by fastening a round or moulding of wood © 
metal to the edge of the framing, Fig. 86, ff the wood be 
merely leit in its natural eolor, oiled or coated with transoe 
rent varnish, the joints will not be visible” and the rounde 
and mouldings are unnec@éssary, If it be desired to paint a 
parteof the wood-work, only the frame-work and panels are pai 
ted, lI@aving the mouldings\in the natural color of the wood. 
TRE mouldings of! the frame-work and panels aré arranged in 
acccraance with the following consicérations: they are struck 
with a plane in a great variety of forms: if the panelling be 
in’ the interior of a building and is then chiefly lighted by 
aiffused light, strongly eurved profiles are required, while 
moderate relief is suffictent fop exteriors. The darker the 
wocd-work and the more distant it {is from the eye, the greate 
must be the relief of the profiles; polished woods, shining 
Paint, varnish and gilding are guited to the bowest relief. 
The frame-work ig to be so arranged, that the material may 
&ppGar more prominent around the margin of the surface, or as 
if réceding from a centire, which is left. less prominent, and 
this détermines the profiles of the pieces froming the irame- 
work, in connection with principles alpegdy stated. © 
Without taking any special etyle or the ancient Orders as a 
basis, but according to the preceding views, the profiles of 
the Jramé-work and mouldings may be compceed of simple 1orns 
Ci section, that mugt alwaye be used by man. © Yhese simple 
forms Of secticn are:,. Pig, 67: 1, chamfered angles; 2, round- 
ed angles: 3, hol lows; 4, combin sg rounds and hol lows; 5, com- 
bined nollows and rounds: 6, rounds; 7, grooyés:: S, combined 
rounds anc coves, : | 
Variatbons- of these ground {forms may occur in three ways: 
&), DY a curvature of profile more or Jés¢ strons; b), in, case 
Cf combined. forme, one, or neitner of the two ig most promin- 
ent; ¢), when the form f@\not-orly treated as a connected. , ba 
but also as a transitional form; asin case.of 2 curvature va- 
vying iromithat of a circle, Fillets, grooves, and small hol- 
lows, serve to séparate different members. at the same time 
veing bands to connect them the plain: flat..gurfaces adjacent 
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sPacerul jbattices 
6rmé@d epindle-work 
74 in best interior finish of most expengiy 
BCresns, .etc. , Up: GULBetexnensiy 6}, 
nuQsale: B¥stems may be UsSe@ as bases for 
Kind, Which may also be produéed from wire: 
woven turned forms. A great many Arabian tat. 
on @ combination of chain with lattice and oth 
imposgiblé°to exhaust this mode or :const ruc- 
ttice-work, with {ts endless possisilities, But the 
as may all be referred to a: few simple prinei oles, 

New combinations of lattice-work can be made bY making its 
principal lines a net-work of woodsworki« the interpapaces then 
b@ing reduced in size by ornaments of WIPO, Wrousht iron, .or 
24écorations in cast metal. Tae 

The usés ci Jattice-work are partic ularly. for light enelo- 
saa! partitions, or to gseryé as supports, like lattice gir- 
A6rs: Lie is also excel lerit for gradén ae ie and énclosureg 
poultry yards, and similar purposes. + 
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Chapter 5. Half-Timbered work. 

This is awnode of constructing Walls, whese gah would. plese 
it with panél-work, yet. iron its hatune, 12 belongs to: wood 
construction proper, “since #ts different @lements ges en- 
birely different part if construction. These elements are 
follows, Figs, 101, 102;\ on a sill a as a base are set posts ¢ 
connected by a plate b. This:.frameswork would notsbe. of stab- 
le form unléss the timbers a and b are stiffened by struts 
traces d; the girts 6 stiffen this Bracing and divide the : 
Limbered work into smaller panels. [t 18 now customary to 
make this Work as regular in form as possible, using only 
cétPaignit timbers, thereby sacrificin Lg the Renae of variety 
in efiees. and Obtaining Scarcely any improyement by more per- 
Pect .and KtPonger cOnstruction, whieh remains nearly equal® to 
bimber-work regularly arrangéd as in Fig. 101, -or irregulariy 
as) Uiaeig. 102. . | 

The motives for the egthetie treatment of half-timbered. work 
are derived from the form and“atrangément of the timbers: “irc 
tne mouc OF tnsir intersscttion, and inom the mode of filling 
the interspaces., Thé timberse..may.5é af ranged in various’ Ways, 
mda difference should be made by using Trésular. or irregular 
pancis, oraces and pifts, according to wnetuer the purpose be 
mere etructural or decorative. - Pugin gives Vig, 103 as) found 
in houses at Boul ous he. SAR ate mae ytd 1th ade ier en t arrange 
ments of piunels wilt aiwave jaye OR esp SLE ap pea Tame 
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be decorated, as struts are 
to be ornamented by incised 
longi eudia like columns, and their orna 
may end in yolut ) are in tension. and are to 
racterized by band ké@ patterns... The intersections of 
Wianens can be decorated as described for pancl-work, as usa 
in mediaeval and Swiss wooden architecture, Fig. 104, rigat. 
The interspaces of half-wimbered work are either filled with 
eovering Of boards, which is most pleasing if placed On tas 
inside of the wall, or by unplastered brick-work, for wileh a 
purely decorative. bend is especially appropriate, or lastly, 
with plastered masonry( or plaste®ed on lathing in modern wor. 
This plastering may then be décorated in. any oi ihe Ways ment 
ioned in the’ cnapter on Plastering, such as by incised sketcn 
€3, sgraffito, ornaments in relief or printings. Work cl spe- 
cial elegance has intergpaces filled wita tiles or téerracott 
In ‘addition to a consideration of the construction of walls 
v6 have yet to mention covering the walls with slatss, sning- 
les, tiles, etc. The mosaic system is the basis of ali these 
modes Of covéring walls and qarious motives may bé derived fr 
from the linear diviston of. fgurfaces into similar elementshl 
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am Chapter ‘€. Non- Vaulted Stone Ceilings. 

The ideal of anecié6nt wrenitecture was tne congtruction cf 
ceilings with cveams and slabs of stone, and this.hes lost nea 
ly all practical value’ for cur time, though retaining ‘a symbo 
ical one. .” From a standpoint, purely material, recognizing on! 
what subaerves a material purpose and stoping off: everg-al 
torical reminiscence, we should thén throw the stons-peam col 
ing agldade, since we can attain the desired end getter.and mors 
cheaply bY vaults or infon construction. But pe general 
potnt.of view, where we must correctly distinguish betwe en 
what has only. a tenporary historical value, gnd what has a pe 
manent one for all «tins, we’ shabl..find bhat, in spite of dif¢ 
erences of-race and langtage, mankind ig not only a unit ing 
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CHAP. 6. NON-VAULTED STONE CEILINGS, Be 

thought, but has. retained remembrances of 

ig far behind us, employtng, then on special 

emorial ceremonies or, monuments. Obj] @ots becone pure 

when their original purpose no longer 
of the hammer and trowel.in laying eomner 

ship uséd as a table ornamenteor gift of honor: 
come symbolical, like production of fire by Pubbing togetner 
pieces of hard and soft wood, in the ceremonies of races: thay) 
havé long used flint, steel and tinder. : 

We therefore are still right in using stone céilings for id 
Gal. purposes, even if the @nd could be more G6conomically attal 
ned by other méans,.and the space could be vaulted, particular 
ly in case of tombs, mauscleums, churches, and aPt-mus et 
such a- use of stone beams! is only possible when permitte 
the narrowness of the apartment. But a second principle 
rally follows; that stons-beam ceilings must not be imita 
in wood oY any other material, when the use of stone: pecone 
impossible for statical or economical ra@asons. <A false symbe 
lism, like that introduced by the Neo-Grecians and never enmp- 
loved by a people artistically sound, consists in the external 
imitation of a thing, but a true gymbolismeean only result 
from tne repeated use of similar means under similar material 
conditicns. (If we can wee granite, its resistance to fracture 
oSing ereater than ‘that of marble, wider rooms may be covered 
by stone ceilings than tnos® found tn classic monuments. if we 
place light plates of glass Or métal On these beame instead of 
heavy stone slabs, we, can cover still wider goans. [f « ceil 
ing be constructed with wooden beams or irOh girders, the int 
6érgpaces would not be filled with marble -slabs.: Searcely any 
course can than. be taken that does not lead Ws -tovthe forms of 
stone ceilings employed by the ancienta.. © 

The motive used in tne constructi sn of stone cellihgs may be 
derived from the problem itself. If the space between two . 
stones beams oY walls is to be Covered, the method: first suggés 
ted is to ecover.it with @ single stone, Fig. 108, To.shed r 
rain water, its top.is inelineéd-towards two of four gides, and 
ag it ig less easily broken when its .weight ig lessened, its 
under surface may be hollowed out... 'The largest ecéiling stone 
yever yet used is that of\the.Tomb of Theodoric at Ravenna, 
whiten has the form of a ‘low dome about 32,8 ft. diameter. 

If the span be too?great to be covered by a single stone, 
whether the supports are walls 6P stone beams, it is simplest 
to place several etones side by side, OF. iThe grandest 
usé@ Of this..simple structural principle is: in’ the Bridge. of 
-LOVang in China..with 300 span sch about. 461 ft. eleare 7 
beams Of Dhack marble reach | @ach plier to the next. 

THe problem may be ae : 
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The problem may be solved in another way, according to whet 
er the abutments are stable or not. If they ars, the simples 
mode would’ bé to palee two stonés against Gaeh other, or to 
arrange these stones in arched form, Fig. 106, with the condi 
tion that the stones shall not slip on the abutments. Thes¢é 
and simtlar constructions of ceilings, employed by Bgypttans, 
Etruscans, and Assyrians may be termed pre-classical. To the 
is allied the widely employed principle of corbelling oul, uU 
used in structures whose supports cannot resist a thrust. 
Beams of stone are laid to project inward beyond Sach other i 
an inverted pyramidal. form, reducing the span until, the open- 
ing at top can be spanned by a single stone, Fig. 10%. Tats 
princinvle was always restricted ‘to all ceilings.of stone, 
where an inereased’ height 1s not objectionable; 1tes highest 

development fin the stone broach spires of the Romanesque and | 
Cothic styles, (also in Indian arehitecture). 

The simp leat form of corbelling ts produced by a single pro 
(esting course on which is laid a covering slab, Fig.110; in. 
wider spans or for greater height of ceiling, geveral courses. 
are necessary, —projécting more in the first and less in the 
s@cond case. .Corbels may be formed in a great varéety of way 
either by partially or wholly beyvelling them, Fig. 110, or may 
be treated as supports with convex profile forms occupying m0 
more space, or with transitional concave ones, on decorated & 
eymatiums and rounds, Pig. 111... Different nations employed 
én these corbelled ceilings simple bevslied corbellings, one. 
or the ether profile form, or a combination of members. . Acco 
ding tO the purpose and problem, these simple, Mecdrative expe 
dients tweybe used now, provided that all the. ‘forms are gener 
ally acceptable, and result from the prob] em itself, none meré 
ly: belonging to any special style, It is foolish to réj ect 
them merely because ahd particupal architectural awa first 
employed or extensively used then. 

Corbele as s@parate supports, Pig. 112, emp iémed as modill- 
iona of cornices in chassic architecture, or in the Middle A-| 
geg as supports for the most various purposes, are merely the 
amae6 mode of constructing ceilings in another form; for if the 
ceiling itséif but slightly predominates in comparison with 
ite support, the principle remains the same. 

From the need cf lessening the height of stone- beam ceilings 
constructed by corbelling, the classic coffered ceiling takes 
{ts rise. The architrave is the principal support of the cetl 
ing and extends along the walls and above the colums, usually 
consisting of two deep beams placed side by side. The outer 
béams abutting against each other at the angles, while the in 
ner beams are mitred together, Fig.113. The stone beams form 
i yc, mt. | Ne | — 
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fa great t panel-work, showing large openings on the plan, that: 
may be covered by any of the methods previo sly mentioned. ae 
MmTne classic coffered.ceiling, Fig.114, dtv dés these la 
enings. inte smaller ones by a series of beams 
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CHAP, 6. NON-VAULTED STONE CEILINGS, BoA. 40, 
When the wall acts as a support, it must be regarded asia kang 
of continuous pillar. The masomry, even when most perfect, a 
Ways requires 2a levelling course to Support. those parts above 
it, and’ the architrave ig justly regarded as such a levelling 
course, when {t does not span openings. Thigsshould more pro; 
erly havé triglyphs than the free-spanning aYchitraye, whose 
eentre should be as lightly loaded as possiplie, and ‘the latte 
should be s0 constructed as to lessen thé weight, as in Fig. 
119, from Temple of Jupitor Stator at. Rome. That classic sty 
18s employed the prinetplé of corbelling in constructing the 
richer forms of ceilings is proved by the beautiful Tomb at 
MYlassa. The motive of this eeéiling, Figs. 120, 121], exhibdits 
a rich alternation of different forms of stone b€ams and cofreg 
If we now consider the esthetic treatment of all these con- 
structions, we shall scareely attain any réeguit other than the 
classic, accepted by the vVenaissance: beams are always" bearers 
and connect supports with seach other and the wall. To increas 
their reststance to transverse strain, their depth ghould- ex. 
ceed their width. Their lower surfaces are appropriately. dece 
rated by band-like patterns and imitations of. twisted ropes, 
expressing connection; supporting moulded members are proper 
for théir upper edges, which in the classic method are decora 
ted by lea f-fiouldings and beaded astragals. Their mouldings 
will have various profiles, according to the matertfals and the 
mode of lighting, the lignt almost wholly coming from below i 
case of ceilings, through windows and as reréections from the 
floor, wh@R the coffers are not of glass. | : 
The following distinctions in Ppegard to the forms of esiling 
are to be considered. If the moulding and the beam are a sin- 
gle piece, much material must be cut from the’ rough block. . In 
eonstructing ceilings on 2a large scale, it is ‘then preferable. 
insert the mouldings in the beams as s@parate pieces ag-at 
Fig hee, If the principle of cOrbelling is to béuutilizged 
much as possible, we should let the mouldings predominate 
at b, Pig. 122, subordinating the vertical Surface; accord- 
ing to the proposed 6nd, the profile will be varied, either 4a 
taking the energetic convex or the softer transition concavs 
form in lighter constructions. “If the stone b@ams are gil] 
properly anchored together, or their ends are built’ into joad- 
ed masonry, when the architrave should net be too heavily load 
ed, and when the span is smalt and-deep architraves of stone 
gre not/uged, a strong projection ef the corbélling ig permis- 
sible; it is then best to mould the entire surface of the cor- 
belled-out beams, since their centres of gravity are then set, 
further back fom their’ faces, as at a, Fizg.123, while with 
the.arrangement.b.~ the projection of the overhanging portion 


a =e OLoFag EE 


CHAP, 8. NON-YAULTED STONE CEILINGS, BoA. 4loe 
ofgtne beam makes it possible for it to tip over. If the bes 
&, FPig.124, ¢8° so long as to have a firm support at seach end, 
it may be corbelled out considerably; but thé intermediate 
beams b, that complete tiie frame-work, must then eitner be co 
belled out but little by the ends of the beams a a by incline 
joints, The horizontal lower surfaces of these beams may lik 
wis@ be ornamented by Band-like patterns. 

In méedbaeval stone-beam ceilings, the angles of the beams’ 
are generally moulded by coves and rounds, Fig.128: scarcely 
any objection can be made to this, yet all aproximations tow 
ard méediaéval forms should be avoided, the more the work is 
removed from construction of churches, these forms becoming 
permissiovle in the degree the work approaches that purpose. 
Réenaisgance that will satisfy all modern requirements, may ve 
ry properly approximate more or less clogely to any style-tre 
dency, according to its neéds, without losing its internal wh 
ity so long as it adheres to a principle generally applicable: 
but this principle is that nothing extransoug may be imitated 
tae form-tréeatment-being developed from. the problem itself, 
with which is always connected. then purpose and the material, 
base construction, the external requirements of life, and the 
local conditions. 

fae vertical side surfaces of the stone beams are not usual 
ly décorated, yet they might bé ornamented by a fret, tne Cre- 
clan band-ornament, or by a band of palm ornamenta. 

fhe coffers themselves were stone slabs hollowed-out for 
greater lightness, and were treated in classic styles as if 
transparent, or as if one saw the atarry sky through them, and 
were then ornamented by gold stars on a ground of blue or red. 
At a later era, these stars were changed into relief rossttes. 

These decorative expedisnts for treating stone ceilings have 
a claim to be again employed, as both pleasing and charactorés 
tic, as well as venerable motives of form, consecrated by tra- 
dition. If it be destred to elose the interspacss by several 
slabs joined togetner, rahter than by coffers, Fig. 126, these 
should be made lighter by being holloweéd-out, the joints being 
ecnceajled by rounds or beaded astragals, and the whole being | 
finished by a decorated keystone. The coffer might also be 
wrought from a thick block instead of A thin plate, hollowed- 
out and the surplus stones on its exterior being removed, then 
decorated by a suspended flower, Pig. 127. 


Chapter 7. Wooden-Beam Ceilings. 
These are either gimple wooden ceilings, ineluding ceilings 
Of boards, or tney are panelled eeilings. In both casés, ths 
ceéiling may be forizontsl, or composed of horizontal and’ in- 
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clined planes, or it may be curved. - 
1.” The Simple Wooden-Beam Ceiling, - 

The simplest form of this is that composed of a series of 
beams upon which is nafled a flooring of boaFds, Fig. 128: | 
if the floor be used or loaded, the beams must be sufficiently 
strong and close to support the load. If thé span be too gre& 
foOpubeams te dothig without bending, they are supported by gir 
derg at their centres, or by several at suitable ditances, Fig 
128. These girders may in turn be Supporded by trussed beams . 
and vertical posts, Fig. 130 showing several forms of trussed 
beams, used in mediaeval ceilings in Tubingen and vicinity. 
Figs. 131,132 and 133 are other examples of similar modes of 
supporting beams by cap pieces, from Town Halls of Freiberg, 
Meissen, and the Germanic Mugeumanat Nuremberg. ‘These ceil- 
ings°may b@ constructed. with intermediate beams, Fig. 134, and 
the main beams may be doubled or trebled, instead of being 8 Up | 
ported by girders to suppart the load, and to pravént the 2 
board floors from being visible beneath, the interspacés may 
be filled with separate panéls of boards. 

It is now easy to deduce from the construction the motive 
that supplies the decoration. First consider the beams, tneir 
supports, lower and side surfaces, tnen their connection with 
girders, cap-pleces, trussed beams, the intermediate beams and: 
doubled, and trebled beams, algo jhe board panels, their joints 
and enclosing mouldings, and grooved-in panels. : 

lf the ceilings are not supported but are suspended from the 
roof construction, the suspension members and Pods, the trus- » 
sing of the beams with iron work are all to be mentioned. i 
From the motive of the suspended ceiling may be derived pecul-\ 
iar forms, like those that were favorites during ithe Middle A-- 
ges, taking the form of vaults though built of woed. it all © 
wooden construction, the supports of ends of beams are very : 
important, for if the ends of the beams decay, the eelig falls ® 

These énd supports vary according to the purpose of the work 
and its arrangement: either the ends form eorbellings in Wood © 
and half-@{mbered walls that support ths upper gtories, Fig. 
135 a, their ends are flush with the external surface, Fig. | 
135 b, they rést on the wall plate like beams of a Weoden roof. 
Fig. 135 ¢, their ends are built into the Wall, fig. 135 d, or. 
tenoned into a wall beam according to a French met! FL oo 
136 @; laid on a brick corbelled cornice. Fig, G75 f: @ wall 
plat@ is inserted between the beams and ‘the eornice, Fig. 

g; corbels are used instead of a cornice, Fig. 136 h, with 
posts placed between ‘the corbele and wali plate, with or with- 
out brackets, or finally, the wall plate rests On a projection 

When the end-support of the beams forms an offset, so that 
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an interspace exists between thepsupport and tag board?¢ficer, 
this may be filled by a vertical board or one inclined forwaad 
Fig. 135 i; this board may b@ decorated by perforations and ths 
joints between it and the board floor concealed by mouldings. 
The wall plates may be moulded, decorated by Jongitudinal str | 
pes or isft smooth. z Mee 

The most pleasing forms of end-supports are derived from the 
motives f, g and h, when the cornices of stone or brick are of 
rich forms, or by developing the corbels. Very rich modés of 
constructing these supports were devised in the Middle Ages 
and Renaissance.in numerous massive wooden ceilings of Dugch 
churches, Town and Castle Halls, etec.; the principle is to Iss 
sen the spans of the beams by cap-pieces. A @orbel a supports 
& strut b, on which rest two cap-piéces ¢ afd, that support 
the beam e. The cap c is supported by a brace 1, a Wall beam 
by braces h h, and seryes to receive the board floor laid on 
the beams. The corbels are formed like classic consoles, oF 

» decorated by shislds, heads, or figure sculptures; the cap-pie 
om ces may be characterized in very varied ways, being both free 
mending and supporting members, for which the volute curys der-- 
w. ived from the [onic capital supplies agsuitable motives; struts 
<“are generally cut from crooked timbers and ape curved in vari- 
*. OUS ways; finally, the struts and beams are moulded or other- 
Wis@ decorated; massive wooden ping with carved ends, in. prop- 
er places, increases the pleasing appearance of such ceilings. 

An example of a beautifully carved cap-piece is given in Fig) 
137, from Burghaugen. The interspaces between beams © and f 
may be filled with perforated, carved or smooth boards. _ 

The lower surfaces of the beams are appropriately d&corated 
by band;like patterns of:-carving or painting and the sides by 
frets, bands ef paim ornaments, etc. , borrowed from stons beam 
ceilings. But the most suitable method is to mould. the anglés 
and surfaces of the beams; as these mouldings are produced by 
planes, they either extend the entirs length or top against 
special carved ofnaments at the centre and ends. A fine exam- 
ple of low rise, from Zurich is shown in Fig. 138 Girders 
aré to be treated like beams. For trussed beams, four ¢exam- 
ples of which aré given: from Tubingen, the form of.an elastic 
spring may usually be recommended, as seen in. the bow, and in 
the allied form cf the Tonic capital, because its nature and 
function fully corresponds to that of the trussed girder. 

For intermediate beams, these being less heavily loaded than 
main beams, they should express the character of this loading. 

. Whether main or intermediate, the chief idéa of the moulded 
<> beam.is that of being a bundTe-«of pfeces, bound together and 
firmly resioving whe,bending.of the beam; rounds, coves, fil; 
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CHAP, 7, WOODEN-BEAM CEILINGS. B.A. 44, 
lets and grooves, as wel] as chamfers, alternate with each oth 
Gr in rich variety. In thie way are producé@ the mouldings of 
dcuble or treble beams dy combining the half sécticns of the 
separate beams of the different layers. Figg,?39 and 140 are 
examples for ceilings and beam sections from Castle Chil bon; 
Figs. 141] and 142 are from the Castie of Msigsen; fig. 143 is 
from Castle Schaefenburg near Dresden: Fig. 144 from Nicolai 
Chapel near Dresden, the two last being in Renaissance style. 

The rules already given apply to board paneéls: joints may be 
tongued and grooved, or rebated: and beaded, so that no erack 
appears after shrinkage of the boards. The joints may also be 

overed by strips fastened by one edge only, that the adiacent 
board may freely expand and contract. 

Inserted panels should be enclosed by mouldings and may ‘be 
left plain, carved or perforated. The esthegic effect of such 
céilings may be materially heightened by partial painting and 
gilding, ana if nécéssary, a pleasing effect can be had by us- 
ming white, black, yellow ochre and Indian red... But in eeili- 


er with. moulded beams, similar. mémbers must have the same 


“eohor, gold should only: be used for fine linés, and the memb- 


erg should be Sharply separated by narrow fillets and grcoves, 
cic, , that the colores may. be used on spaces moderately lighted 
The further the ceiling from the eye and the less strongly the 
reom is Ilighted, the brighter must be the coicrs, so as to 
give a good general éffect. For the same réasons, painting 
objects in bright and gay colors may be cénaured, as in furn- 
ituré of churches, when to be viewed from a. ‘ghort distance, an 
Grror in taste tnat has recent ly become anti fashionable wita 
many architects. 

Different decorative ferms result hig tae eo ication of 
suspended ceilings, where the interséet ans Of beams require 
Spécial consideration, if suspension members are iron*rods 
with scréw 6nds and nuts, a washer must be ingerted between 
the nut and beam. This washer may take the form of a rich ir- 
on ornament, tt may be repdaced by several iron disks placed 
On ©ach Otner, or by sugp@éndéed chandelier titke ornaments. ‘The 
lagt are especially appropriates. with suspended chandeliers. — 

We have alrfady stated that trugsed construct tens may oe 
ployed See divide the céiling in vault-like portions: suspens - 
ion rods then end in drops or suspended knobs, and the collins 
may be composed of groinéd vaults with ribs and oe on 
which. the ‘govering of boards is placed, their apéxes being oy 
namenisd by carved woodén bosses at intersections of ce In 
Belgium and Holland; very. graceful ceilings of this kind were 
ouiit until the Renaissance, asain Harlem, Fig. 140, the coysr- 
ings betng made of boarde bent by steaming, the richést Cothie 
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CHAP. 7. WOOD: EN « Bi KAM ae Te NC CS. i. 
vaulted constructions being imitated, thotigh treated 
nér perfectly adaptéd to wood construction, 

Transferring thig structural principle to horizontal roof 
trusses leads to tunnel vaulted ecilings, Flg@. 140, very fre- 
quently used’in Dutch buildings, and either covered with boam 
or, as natural to a peaople engaged in shipbuilding, treated 
like ship-~framéed ceilings in form of groined vaults. tf all 
timbers are suitably moulded, and posts, stPuct and tne free- 
S6énding posts are properly carved, thess celtlings ars very plea 
sing. The horizontal beams, that support the entire construc- 
tion, were decorated by painting, and were generally utilized 
{n churches to form a platform, so that one could $ én 
tire length of the church on tne eeiling. 

Beam ceilings also require mention, whose intergpaces are 
not covered by boaras but by burnt tiles. This mode of con- 
Stfuction, nitnerto only used for stables, is evidently capa- 
ble of esthetic development, and may be used fOr otner purpos- 
8s; this is also true of ceilings composed of wooden beams set 
diagonally with brick arches turned between thems Instead of 
tiles, platés of stone, cement, slate, glass, ete. might be 
Used, according to the purpose of the ceiling. Board. ceilings 
are wooden-beam ceilings covered on the under side with boards 
Their decoration consists’ in painting, and in covering their 
joints with moulded battens, or division into a few large pan- 
els, each panel being enclosed by boards partly perforated, 
partly carvéd, as in a church at Zug, Swit 2er land. 

2. Panelled. Cetlinge. 

Many of the wooden-beam esilSings just descrided might also 
be termed panelled ceilings, though true panéllea ceilings 
were introduced by the Renaissance, and began as imitations of 
classic coffered ceilings, developing into forms quite differ- 
ént from those of beam ceilings. They are composed of inter - 
secting beams, all those of large ceilings being sither halved 
together at the intersections, that are also atrentghenéd by 
bolts or keys, .or. somes beams extend through, the other beams 
abutting againeat or tenonéd into them. Since wooden beams of 
great length may be obtained, the webd-system may be used as a 
basis for coftered ceilings. One® produced by intersections at 
SO deg. is given by Serlio. Large ode ecilings appear 
somewhat monotonous: Renaissance masters lsougnt to avold. this 
by replacing a group of coffers by a larger pandl, that might 
be square, oblong, or cross -shaped. 

New AAS OES for ceilings are produced by @dividing ghe larger 
panels into smaller ones by smaller beams, also. by changing 
square into octagonal panels by cutting of f angles and thereby 

strengthéning the corners, or into cross -shaped panels by 
small . 
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- Sual]l beams placed at right angles: lastly, by producing ende 
of smaller beams beyond intersections with larger ones. Comp- 
are the motives represented in Fig. 147. 

A further improvement in this mode of constructing eéilings 
can be made by small beams sét diagonally, Pig. 148, by tenon- 
‘ing the ends of small beams into the frames of separate panéis 
db, and by the introduction of circular forms, or those of oth- 
er curvatures, Phese csilings may be further decorated by us- 
Ing beams that do not intersect, but are merely tenoned togéta 
Gr, Fig. 148, With these expedients, we can obtain an infin- 
ite variety of pessible arrangements of ceilings, that are all 
derived from simple coffered ceilings. & 

Many of these constructions are not very strong, and if reéq- 
ulred on account of their pleasing appearance, a series of 
beams isi laid above the ceiling, to which this ts fastened by 
bolts. At the points of intersection of the eCiling it is to 
‘be bolted to the beams, the bolts bethg variously gecorated bY 
knobs, rosettes, etc. All divisions of surfaces composed ex- 
clusively of eurved forms may thus be employéd for panelled 
cétlings. As in beam ceilings, larger and smalier,beams may 
be used in panélied eeilings also. 

Motives used in decorating panelled ceilings are essentially 
Like thoge used fn panel -work, stone and woodéen-beam ceilings. 
But it must not be forgotten -that these, like all toher. forms 
of ceilings, must possess a dishtugtive character, correspond- 

ing to.the Matérial, and that decoration by carving, gilding, 
and color are egpeciall ¥Y appropriate. : 

Lightér horizontal lattices may be bolted to beam-csilings, 
their interspaces’ filled with boards, producing boarded or bat 
tened ceilings, subject to the same rules as lattice-work, 

Chapter 8 Iron Cetbhings. 

Iron cesilinags are partiy used for safety against fire, part 
ly bécause that with thé aid of this material, the wic@et roan 
may be covered with. greatest. economy of material and evst. 
besides tron, only: stone and brick are used’ for fireproci esi] 
ings,.wood béing usedifor those not fireproof: 

Iror ceilings are usually constructed of tron beams ‘or gird- 
emg, supported by s@parate trusses for wide spans. ° Girders: of 
Cast and wrought iron require simple forms, and lattice girdeg 

“take special forms with the léast propriety: f6rms of uniform 

_8trengtn are approximately used for iron construction, and. of] 
patating is required to protect the iron from rust. also mat 
tally. @nhanctng the pleasing effect of tren construction 

Pen cetlings are preferably employed. for bebidings 

Only for oriing: 1rposes, Making’ ar imum et arti 

‘es “ Dae 


CHAP, 8. IRON CEILINGS. Alek Sail hy ( 
ment usually sufficient if the general arfangément be pleasing 
and the pleasing effect increases with the simplicity and 
clearnéss of the construction. In iron construction, the vol- 
unés.or rather the magnitudes seen by the eye are small in pro 
portion to the wide rooms covered: the external appearance of 
iron construction depends less on the forms of the individual 
structural 6lements, than on the modes of their connection and 
arrangement. In tron ceilings not too far removed from ths 
eys, the tron beams should be decorated by elegant mouldings 
or perforated ornaments tf of cast iron; but wrought iron gir- 
ders being made of rolled plates riveted together, can have 
scarcely any form other than that absolutely required by tneir 
purpose. 

[f the intevavabes between the beams are vaulted, the same 
rules apply, that are given tn treating of Vaults; if filled 
with slabs of stone cr wooden boards, their panels are to be 
treated like those of stone or wooden ceilings. If glass be 
used for thig purpose, it can be deqorated by etching, engre- 
ving, or true glass staining may be empleysa. 


Chapter 9. Visible Trussed Roofs of Iron and, Wood. 

These are ceilings supported by a combined and mutually st 
strained system of connected members, which consist of vertic- 
al supports, dnclined braces and struts; horigsontal ties and 
tié-reds, with horizontal tie-beams connecting the two end 
joints, If the supporting members are placed above the ceil - 
ing, this becomes a suspendéd beam, coffer, or panelled ceil- 
ing, and principlas given for these cel lings. become applicable 
The roof coyéring of visible trussed wooden roofg is not sup- 
ported by beams, but bY rafters; and these may directly sup- 
port the rocf, oP pare may be interposed. between the roof 
and principal YTafteéers: rafters are usually straiehf, rarely 
curved as in Barocco Dekea The supporting system chs @ Ser- 
ies of rafters is termed a truss or roofi-truse, 

1. . Wooden Truss @d Roofa. | , \ 

For covering these roofs, the mos b.OF form re\uit trom 
idéas alreddy given foom treatment ei eet lings. The covering 
material, stone, tiles, glass, slate yood, straw, metal, ete 
is ugually fastened to a series of $6trips of wood, that may 

usually be decorated like cther strips or bands, according to 
“their nature and purpose, if the covering remains visible, 
like panels in interspaces. Thé supporting rafters, whether 
gtraight or curved, from their small resistance to bending, 
shougd have greater dépth than. width like all toher beams, anc 
should be treated as “beams; « if. the rafters supporting the pr 
vurlines are. co ed, of curved, pieces, they may be decorated 
by Garvine,.ece fa. O01 PCumnerteaess 
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by carving, according to circumstances. We may employ for fil 
ling inteérspacsg between constructive members, Spal i or 
solid panels of all kihdgs, also using carving, painting, and 
gilding, on ‘suitable prominent:parts of the siracture, metal. 
rae ornainen ba. etc. fm 

Simple and clear construction is always the most important ? 
thing in all trussed roofs of iron or wood; abrupt transitions 
in the directions of different intersecting structural parts 
may be softened by transitional curves in pare caSes, almost 
entirely limitéd to massive roof and bridge construction of 
rolled plates: it is necessary to avoid sucha interventions, 
opposed to a rigiddsystem of massive construction, when con- 
struction and energy of-effect do not reguire for esthetic m¢ 
sons any softening or weskening.ofOnly in case of raiters of 
Many trusses of wide span, intersecting at oblique anglés, is 
it often proper to insert large transitional curves, that lend 
@ bold sweep to such roof construct i‘ons: such structures are 
quite justifiable for roofs of railway stations, halls, etc. 

2... Iron. Trussed Roofs; 

The treatment of iron trussed roofe is similar: a principis 
to thosé constructed of wood, the difference in the two result 
ing from the essential difierence in the two materials, and 
the technical processes dependent thereon. Economy of mater- 
ia] and weight with the greater strength of iron members of 
6qual section, compared with those of any other material, stv 
6s tO iron construction a lighter character throughout than 
that of any Other construction. The peculiarities of the moe 
es Of connecting the different parts, mostly joined by bolts, 
rivets, screws, and wedges, opposes a free movement in the ar 
istic form of iron trussed roofs, a freer play being almost 
entirely limited to parts composed of cast iron. But what igs 
lost in richness of form by rigidity and thinness of the iron 
construction, as well as by the diffieulty of working the mate 
rial, can be somewhat compensated by the usé Gof plates of cast 
iron, perforated or decorated in relief, by de@corations in 
thin metal, by decorative details in wrought iron, and lastly: 
by ef! painting, necessary as a protcetion against rain, and 
bY gilding; further, since iron construction is neyer required 
to poss¢éss the predominating monumental character of stone con 
struction, but always subserveés a purpos6 more or less témpora 
ry, @ moderate use of Zine is not excluded, being an auxiliary W oak 
material par excellence of our time, Wi 
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aso ]OV« Vaults. 


ee in three classes, briefly described ner 
Mediaeval; 3, Renaissanee yaults, if, 

‘Classical vaults include tunnel . vyaultape 
‘yaults without ribs producéd by the. ‘intere 
“waulte. The name mediaeval. Ue anette, to 
derived a OB Classical foie 


Reowtaat: vaults of. etary 6d ‘outline, aie cor 
Vaults during. the. middle ages, etc, We 
the: historical de el eueee: bed) tae poielen 


of ‘the qausbolrs | appear. lagega sieve aes 
“of. the walt; they are concealed by aia to: 
“mouldings Be: beaded astragals, t Ter 
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tween the two systems by s@parate slabs of stone. Coffered 
vaults are thus produced, similar in external appearance and 
allied in prineiple’ to coffered c@ilings, sinee the supporting 
pants form a completes system by thems@lvé6és, and only thin 

slabs of stone are required for filling the interspaces.  Per- 
haps the most beautiful vaults constructésd on this plan, thou, 
tnough in a developed: form, are those of the sacristy of St. 
Spirito at Florence, and another specimen is given by Viollst. 
1¢-Duc, in which the intersections of the transverse arches ad 
and the longitudinal members are marked by bosses. 

If the vaoussoirs are small and of so¢¥imaterial, like tufa, 
Or.are artificially madé, like bricks, they may be arranged in 
web, embroidery or mos aic syst ens , Which has ondy been excep- 
tionally done in decorattve work, Strack usg@d-waults of this 
kind in the graceful vestibules of Bérsig’s.Shons at Berlin, 
The unders sugfaces may be decorated by pressure in-suitable 
moulds, or soft materials like tufa may nave carysd, raiséd 
Or sunken forms. 

Semicircular and pointed tunnel vauits, -waen 1-2 brick thick 
are entirely composed of stretchers parallel to their axés, . 
aye ee bond. is @€mployed for thicker vaults. Such vaults 
are st simply decorated by. borders and by making their upper 
OPEL be prominent by means of colored bricks,- also by tne uss 

ef decorative bonds, that may always. be used in tunnel vaults 

Smaller tunnel vaults of low rise are most tasteful if vault 
ed parallel to their diagonals, as Fig. 150, a cr be The mid- 
dié of the vault ts then marked by the interseetions of tne 
bricks, and to decorate the construction by eelored bricks is 
appropriate for the middle and edges of the vault. 

I'y long rooms are covered by tunnel vaults, these are divid- 
ed into bays by transverse projecting arches, partly to break 
tne monotony of the vault and.obtain greater yariety, partly 
to make the vault lighter. : 

A modé of constructing tunnel vaults by a seriss of strong 
brick arches connected together by longitudital arches, the in 
terspaces being then filled with concrete, again leads to the 
eoffered vault, is a method of construction frequently employ- 
ead by the Romans, and is fully explained ‘by Viollet-le-Duc. 

& Roman Groinéed Vaults. ; 

Groined vaults on the Roman system, producéd by the intersse 
tion of two tunnel vaults, the diagonal arches not projecting 
beyond their surfaces as groin-ribs, are to bé.tréated like 
tunnel vaults. In stones vaults, the gurves of intersection 
béing elliptical, the individual stones of the’ diagonal arenes: 
take peculiar forms, and each must be worked. out separately, 

that tunnel vaults may units i a good bond ince ic 
»*} ' 
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tunnel vaults rest on these diagonal arches bY means of. the i 
dentations ofthe bond and heavily load them, their depth mus 
either be greater than that of the vault, or they must be of 
stronger material than the vault, so as not to be crushed un- 
der the load.* This strengthening of the diagonal arches then 
expressés their greater importanee than the surfaces of the 
Vaults, either by a material of different color, by a special 
mode of decoration, or by grsater prominence of the lines’ of 
intersection of the vaults in form of ribs wrought on the stox 
¢3 of the groin arches to strengthen them The inconvenience 
of determining and working these groin vougsoirs with their 
complicated eee ees naturally leads to the:ides of strengthen 
ing the groins by constructing the groin ribs as if independet 
taen love the the surfaces of the vaults intersect above then. 

The plan of a Roman tunnel vault with longitudinal and trans 
verseearches, but without special projecting ribs, was arrang- 
6d as in Fig. 151, a; that of a vault with groin: ribs as at Fig 
152, b, when care had been previously taken to provide comp] 6e 
support for a tt arches Oi the vault by arranging supporting 

piers on the plan. But not only the latter was required, but 
the cutting of the springing joints of the arches was’ to be 

implified, and a perfectly free development of Ahh spearate 
arenes Of the wault was to be attained, then the piers Fig. 
152 ¢ required the addition of a projecting diagonal member. 

The ribbed vault was thus derived form the congtraction of 
the homan groined vault in accordance with requiremente\ of ex- 
pediency; if the ribs are to be .entiredy omitted, and the 
yault.igs so well] built or its loading ‘ppoporeLonally so light, 
that they may be omitted, then Fig. 15] a béemomes the plan for 
the normal arrangement of groined vaults. The Renaissance 
closely followed Roman architecture, and absolutely preferred 
the groined vault without ribs to the mediaevals ribbed vente. 

Gc. Roman Domes, 

The dome is bounded bY spherical surfaces, ad} Meenious Ton- 
taining the vertical axig, and vertex being great circles. For 
structural and decorative reasiens, we must distanguish between 
simple domss or hemispheres, hali domes over nienes or quarter 
spheres, and gemdentive domes constructed on square, polygonal 
Or triangular plans. 3 | 

The simplest mode of constructing domes igs to compose tiem 
Gf horiZonta)] rings of youssoirs, all bed and end joints radia 
ting from centre of the dome; each voussotPr then has yo rad- 
ia] bedstandveweivetttead end icints. The apex is formed by a 
conical keystone, its under surface concave and spherical. If 
such a dome be built of cutustone,it can be made 4 coffer 
Home by applying the #oinciples already found to govern stonk 
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tunn®l vaulta. Lf constructed of Etnies lock and heading © 
bonds being generally used for. structural and economtcal reas4 
ons, though ornamental bonds. are not to be. excluded. from sla oe 

domes, the decorattye motives. Drolet ee by ee vender afford . 
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On, the paln of any dome may be drawn a rogue Bysten of 
gtraight lines, 


to be regarded as the horizon projections” 
_ of a system of circular ares lying on the surface 

Peitns: compartments. of such @ dome may be Till d with brick mason 
PY regularly arranged in any fixed dtrectic | 
' Py atrong domes on the Temple of Jupiter at Sp 
_ Temple of Minerva Medica at Rome; th Pe 
® horizontal series of arches turned above 

j spaces being filled with. concrete: the o 
_ doubly curyed vaults turned. ‘between merid 
s 6 the done ig musk-melon shaped, — Strictly s 63, in 
ribbed vaults of : all kinds are merely reg ar 
systems of Fibs, “whose iaterspaces are fil 
Of double curvature, partly spherica : 
eae ellipsoidal suriac: 8, like 
Pig. 153... dave 

i Domes constructed Of: ‘pots, e 

put also by many modern architect 
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small niches with shells, especially those of Paktaina and 
cascadés. i 

During the late Renaissance in Holland, it was a favopite i- 
déa to construct domes of niches with radiatitig vougsoirs dim- 
inishing towards the pole; thie was carried so far as to cut 
bricks to form fhe intersections at the pole, while the Padia- 
ting lines of the brick bond were but 1-4 brick apart at tne 
outsr 6dge of the niche. 

All whole dom&s and domes over niches may be termed umbrella 
domes if thetr vertical axes be accented, whetner agealay dix 
ided in sections by great circles, or meridians and Zones are: 
only indicated, as in chureh domes sprinkiéd with sians or dee 
Orated by soaring angeds, etc.: all those niche domés may be 
termed snell domes, where the pole on lower sdgé is treated as 
the principal point: to decorate a full dome by accenting any 
axis other than the vertical would be erroneous, and the same 
would bé true of a niche deme, whose top and rear are left 
Plain, while its sides are sae prominent. ae 

Pendentiyve domes are produced by constructing a polygon of 
any form,.Wheoss angiss lic in aictirelé or ellipse. This. is 
usually a regular polygon of 3, 4 ,;°5 , \6, 8, ¢6te.,, sideg. All 
pendentiys domés are partly directly supported by the piers a, 
b, ¢, d, If square, the remainder resting on the arches a c, 
eb, b d,; da, 6rectéd above the sides of the pelygon. Tne ra- 
dius of the dome 6quals the radius of the cirectmseribed circle 
of the polygon, therefore equalling the Ralf diagonal of a. 
regular polygon. Ifa plane be passed through the vertices of 
the arcnés, Which have equal heights in case of regular poly- 
gons, this s€parates the pendentive dome into an. upper calotte 
and ag many pendéntives as the polygon has sides. The plan of 
the calotte is con with the cirels inseribed within the 
polygon. 

The pendentive eee SR dro: Sepa be decorated from another 
point of view than the dome; besides its vertex, it has n low- 
est and n characteristic points, corresponding to the centres 
efi the arches, which require esthetic prominenees; they are u- 
sually constructed by making the courses horizontal] and corb- 
elling them out diagonally in the pendéntives up to the base 
of tne calotte, which is alone constructed as a2 dome. The dee 
oration then naturally has reference to the characteristic 
-potats, or if the ealotte be constructed independently from 
the pendentive, which is perfectly proper when these are built 
in horizontal. courses, the chartcteristic polnats are not made 
prominent on tne calotte, of are merely indieated. The bord- 
erg and the accenting-of the vertex by a keyatons will be de- 
cigive in both eagea, “and thé? indication Oi.dfagonal lines in 
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the MTS? case, ana the. development of the Doaaee in the. 


second, will ee equally 89, ~The Poet 


ws Wise 9 


“An widtn upwards. from the peels 


require a ies to complete the vaults 
Phe smaller the: rige of a vault, eke less 
& may safely support, 
greater its rise, ae: in. case of a s patuted 4 
ardh with vertical major axis, a paraboli: 


1 


the: aime the. load | cea Epa ay anew 


DS ong canes pickin whee. ees, 

BS dome as a werticalal pressure, 

P< dome | may then support . a gallery, un 
Sees with ee Mets Baia be of ‘the 


i : « 7 fy “a ras By eal ; ee. 


a 


“dome rould be. tn d dan ger of falling, asa the second dor ne would 


Particularly rich treatment; in lightly constructed domes GOLF: 


ag lightly loaded: as- possible, demands the uge of hol lowed -out 
. vaoussoirs in the. closing ring, that. ‘then 1 or less. closely 


‘stilted domes” in place of a calotte, above 


quire mention ‘AD ene 


‘entondse tn a ae eu tnyeg nase ae groin 


an — 

° ey) 

f . 
ae ie Ss he | 


Ss 
é 


be, useless, 
The closing rings and ‘keystones. of domes, being’ ‘their. high- fj 
é6st and most prominent. structural parts, give opportunity for 


low rise, the YPequirement. that the. crown ©. e dome should be 
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groined vault so far as” developed may ‘Deconing untrue to 
its character, always based on the intersectio wo &un: 


incuaver tara oe she: 
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we are nriine to: raise. ‘the. vorewne of 
height ag. that of the vawit, er: ee . Bip aautied Q 
of two different heights, which produces. & very awkward treat- 
ment of the capitals, cr by stilting the side arches, which’ 
ae very pleasing. The inconveniences are increased when : 
tangular bays are. teal: be covered ‘by groined vaults, and pore 
side and groin arches are to be sémicircular; we must then. 
have different heights of erowns or. Of springings, ere stilt 
poth kinds of side archos.) 3" —— 
‘The use of the elliptical ‘erol for diagonal ids” ‘may. ‘be avol a 
ded by Substituting for it. angoval arch, and if this be. struck” 
irom as’ man y centres. as Bika) oy se) de is hardly inferior in its 
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effect; if the groin ribs are semicircular, the side archss 
require to be stilted by about 1-8 their radiug, as the abacus 
of the impost moulding of the pier would otherwise conceal the 
lower ends of the arches, which looks worse in arches of small 

than of wide span, with equal projection of the abacus; but 
for the vault to rise from tops of side arenes to itscerown is 
not ugly, but eyén preferable for esthetic reasons, if the 1és 
séf illumination of the crown be neglectéd.. Such vaults do 
not convey the idea of pressure, but that of a free sweep, and 
an incréase in the height of their crowns corresponds to an in 
crease of span. In low. rooms, retaining the same height of 
crown and side arches, we can use the expegient of placing the 
springings of the groin arches beiow those of the side arechss 
or the s@gmental arch may be used. 

As for the introduction of springings at these different 
heights, and correspondingly varied eapitals, this arrangement 
is certainly richest and most pleasing of all possible methods 
for its variety; the most consistent structurally, but also 
the most expensive; to be willing to sacrifice this in moaum- 
ental structures because the end may be more simply attained, 
28 unfortunately done in the more perfect Gothic, fs to aeeh= 
ange one of the finest expedients for pcverty of ideas. If tk 
the exteeme means allowable in Art are to be employsd in excep 


tional cases, where everything normal appears trivial, the 
higher cost should not ee be feared. \ 


In case of lean construcfion or mean proportions of the, roan 
to be vaulted, a moderate stilting of the arches, as well as a 
moderate raising of the crown of the vault, is best suited to 
produce the most pleasing effect. In quite oblong groined 
vaults, the heights of the crowse of the arches on the longer 
sides and of the groin arches approximate each other somewhat, 
but the other end arches require to be stilted considerably. 

The 6ariy Gothic employed pointed arches at the sides, so as 
to Obtain control of the asights of their crowns and not be 
compelled to use the gireular arch, which was only used for 
the groin arches. The choice then existed of constructing all 
the side arches with the same radius as that of the groin ar- 
ches, and which is practically preferable, as all voussoirs 
can then be wrought by the same template, special springing 
and keystones only being required, the crowns of the arches 
not then being at equa} neights: or the heights of the arches 
aré-arranged at pleasure, making the pointed arches dependent 
on thege, which may then: be made equilatéral pointed arches, 
requiring to be stilted, or so that the narrower side arches 
are lancet arches, all having’a common springing plane. 41t is 
always most judicious to use a single radiug for all the arch- 
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6s, to allow the crown to rise gradually, and to stilt tne ar- 
ches about 1-8 their height. To make tne groin arches tnemss! 
ves pointed ig quite useless, if the vault be not very heavily 
loaded. | i 

The pointed arch ts to be preferred over the circular arch 
for the side arches, because with a moderate difierence fron 
the round arch, it ig more piquant, aspiring and dignified. 

If we once become accustomed to not always see the Cotnic 
style wher the pointed arch is used, it may be used in Renais 
Sance as well, whenever appropriate, It Was no more rejected 
in Sariy Renaissance than wag the circular arch ia Gothic, nei 
bner rejecting anytaing practically usable for blind subjeéct- 
ion to principle, 

The s@parate compartments between the ribs were always so 
covered in mediaeval vaults as to make tasir highest line eur 
ved, therefore becoming portions of domés., Two modég of vault 
ing were is use, the vaults either being éonstructed after tne 
classic metnod of building tunnel vauits, bY courses at right 
angles to the axis of the tunnel vault, or in later times diag 
Cnally, so that the half side arch, transferred to the diagon- 
al aPeh, gave the point to be connected with the crown Of the 
side urch. The otaer poltnts of the diagonal arch were connec- 
ted with the corresponding points of the middle curyed line of 
tnat compartment of the vault. The SCparate pertions of the 
vault very heavily loaded the groin arches in the first Case: 
out they intersected above :the ribs in the second, so that 
this bonding together was’ in ltself quite St¥oueg, tne ribs pro 
per nad bub little to support, and as stone coverings rather 
Served to relieve the vaulting. : 

if the vault exceeds the normal widta of smaller bays, wnich 
iirst happened in vaults over intersecttons beneath towers of 
the farger Frenca cCatnédrals, there were two ncdes of dividing 
tae groined vault into smallep cOmartmenta; either divided 
On plan into 8 equal smaller compartments, forming ochipartite 
groinsd Vaults: the inconveniences of springings Of unequal 
héigat, of. unequal heights of crowns, Of stilting, cr the ugs 
of gitierent forms of arenes, were increased, for a @ and ba, 
ig. 154, become semicircles and &-C@ and ¢ dare difierent 
quadrants if; pointed arches are not used; but with pointed ar. 
cnes, the groin ribs ae and 6 evare Las Pa puhe C ad ang es 
are nalf-pointed arches, while ad and > cf i-SLtner -semieL: 
cular or entire pointed arehes;.the proble) say beso be solys 
by using segnental arcnes, without introduei pe Gus nan y APT ae 
Lical regults, Or the groined vault maybe Givided into ‘sm: 
ler compartments by subdividing gach of tne 1p0Uur OPiginal cong 
‘artments in three, producing the following regilte, Big. 16¢ 
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ad. plus ¢c d is'greater than ac; if the crown of the vault is 
to be highest, woich its not absolutely nec@ssary, as the enom 
of the side, arches may be higher than tnat of ths vault, the 
radiug of thé longest arch, as ad plus e d,is to be taken as 
the basis of the construction of the vault; this was termed 
the "principal arch" in the later Middle Ages. 

A few considerations, with observations of actual structures 
will places the various difficulties in a true light, that res- 
ult from construction of groined vaults in aceordance with me- 
diaeval principles. If sections of all vault ribs and side ar 
ches are simtlar, or those of side arches are composed of s¢c- 
tions of one rib and two half ribs, it will always be prefera- 
Bbheito employ a single radius for all ribs and gidé archés to 
Simplify the construction. -One then has a ehoiece of using seg 
méntal or pointed arches in addition to tne gemicircular arch 
Of the groin rib. The form of the segmental arch is generally 
associated with tne idea of. the Secular, of tne absolutely es- 
ésntial at the expense of beauty, and of the Common, while to 
the pointed arch its joined the idea of the Ecclesiastical or 
Monkish, not agreeable to all. If the segméntal arches are 
neither principal ribs nob side arches, but merely intermediat 
ribs, they are pleasing in contrast with eircular or pointed 
arches, as their oblique springing from tne vertical gives a 
piquant etfect to the vault. 

To adopt the exclusive use of circular arches would often re 
sult in the greatest amount of labor, with an. ésthetic effect 
afrording very iittie pleasure: high stilted arches appear 
well only e@xceptianally, and a strong curvature, that detaches 
small] circular arches from their tangents, ig very disadvanta- 
geous. To discover the best relation betweén the amount of 
labor and a pleasing result in a special problem frequently 
requires many trials before a decision. 

The two examples <f the division of the groined vault into 
several compartments include all complex varisties: of multapar 
tite and ornamental groined vaults. Multapartite yaults way 
be constructéd on any polygon, heights of side arenes may bes 
assumed as required, as well as that of the vault, since the 
crowns of the arches may be arranged to bring the springing 
points high above those of the groin ribs, as often necessary 
in vaults of towers, or required for free transmission of 
light, and to avoid transmission of horizontal thrust of com- 
partments to side walls, the vault then rising considerably 
from its keystone to crowns of side arches. 

b. Mbdiaeval. Groined Vaults, 

Simple mediaeval domes’ are constructed differently from hon- 
an; but the dome was usually not much liked./ Ornamental demi- 
cal we 
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eal vaults cf the late Middle Ages, which we have already con- 
sidered star vaults, are preferably employed for covering poly 
gonal rooms; all intersections: of the ribs lie in the suriace 
of a sphere, whose radius is that of the ingeribed circle. 

The compartments are covered as spherical surfaces of small 
curvature, 

Since compartments of both groined and spherical vaults are 
stronger, the more they are curved in cross séction, tasy are 
sometimes curved so much in strong vaults, that their highsst 
point tg considerably abeve tne crown of the vault, Fig. 161. 
Such *full-breasted" vaults appear more animated than fdatter 
ones, because affording a richer contrast of light and shade. 
They are therefore to be preferred if not painted: but if pain 
ted, the flatter are preferable. ei 

c. Mediaeval Tunnel Vaults. 

Ths simple mediaeval tunnel vault without ribs differs as 
little from the Roman as the simple dome, but the ornamental 
tunnel vault differs tn very essential points. The ornamental. 
tunnel vault of semicircular section is most simply formed by 
making its half span ac, Fig. 162, equal to the height cc). 
This construction is suitable for elliptical vaults required 
for low rooms. If these are very low, requiring a rise less 
than the half span, we may take a eegmental Tudor aPfch'as a 
prineipal arch as in the Netherlandish-Engligh system. . Still, 
the most aatural mode of constructing the ornamental tunnel 
vault will be to take the diagonal arch a b.¢ b)a, Fig. 163, 
as the; principal arch, making it a semicirel]e; all ribs then 
have the same radius, and all interseetions Jie on tie surface 
Of: an elliptical vault, whose major axis ts yertical. Vig. 164 

In larger rooms, a second system of ribs is inserted between 
tnose of the first system, Fig. 165, and constructed on the 
same principles. Ribs can also be struck to the side walls as 
ségmental arches, whose springing points lie above the gensrakF 
springing lines;.the vault may be furtner ornamented in varicd 
ways. These ornamental vaults of all kinds are intimately re- 
lated to Reman coffered vaults, from which they essenttally 
difier in having ihe te compartments inetead of coifers., The 
ribs are unnecessary Mn vaulting at right anglés to the axis 
of the compartments, the brick bond ef the compartment forming 
a species of stiffening rib along the interséehing edges, that 
does not project below the gurface of the vault, . | 

Late Gothic sometimes employed ornamental vaults witaout. rib 
ribs; their compartments being fermed as sunken pyramids wita 
“euryed surfaces, thus being vaultéd as’ cloister vaults witha 
‘curved inner’ surfaces, Fig. 166, espécialby in Saxony, uch 
vaults, essentially belonging to brick construction, deserye 
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tation in purely pes ye yard. buildings, and when it is aeel a 

to ‘producé a rich effect with small meang | oo 

2 Decorative Motives of. Mediasval Ribbed Vgults. q 

The decorative elements, that decide. the external appearance 
of the medtaeval vault, @re the ride, their ‘geometrical: artang | 
ement, proportions, of their dimensions to these of tne compary | 
méntgd, their profiles, keystones, their development above t oe 
their imposts, and thé decoration of the compartments. 9) 94 

THs geometrical arrangement of the rics bags. ‘been eufficient- 
ly explained; it merely remains to state that. the glide arches, 7 

which, in rooms containing free gupports, eonnect| these togeh- | 
er and with the walls, make gtrong archivolta and. smaller. ribs) 

nécessary and désirablé on both structural and ‘esthetic ground 

-if the side arches support heavy loads, a eof: urche: 

‘gupport the clear-story walig, or thoge of. Wapehouges, cella ‘ 

etc. support goods, furniture, implements,. men, and other” “a 
raneous loads; tney must be still stronger... Rooms ° containing | 

several aisles with raised central aisle require: very. strong . 

longitudinal. pier- -arohes, : with: arches of less strength to: con. 
nect the supports and serve as. transverse arches, ‘pul ribs. to. 
support; the compartments | of the Vault, “pheir. atrength:, aeapere.| 
‘Lotial’ to: the, weight. of the. ‘vault. “For. such vaults to produce | 


Sethe: impress ion. of great’ strength, 


have that of power and. reserved force, arcnivolta and ‘ribs. i 

mugt appear. tassive> in proportion to. the eonpartments” of the ie 

yaulte:. for lighter conatructions to appear light and gracefu) 

tne. side arches are quite unnecessary in, Aten loaded vault ; 
and should be replaced by ribs.) 

Riba and side arches | act like girders mat loaded peats 
curved form, Fig. 167; their etrengtn increases: more. rapidly 
with the. depth than the width, but: the fibres most distant sh Leas 
from the neutral axiw ar most geyerely strained.» : Prom. . 

results for Ge ycck coasone: the requirement: relative t Vasr| 

form ef section, that its: neight. should exceed its peeadta, 9” 

that it should be strong at top and bottom,” while it ts) ‘al : 

ble .to diminish the section between these Lwollimits.. In the’ 

older mede of vaulting, when ta@ separate. courses als: PEPROR 
dicular to the axis’of the compartment, the Pibs Eee atches 

are strengthened at their upper edges, “Fig 1G7., against which. 

the compartments’ abut; but thls addition is: unnecessary. in: the] 

so strong Tile and arches convey an 

be ng See nanan ind whe possibilavy. of reducing the . 

oehieo etwewn poe aa and extradog allows, the use of. eurved) 

| i 2108. fulfils. its. fune tion” a8. a mage fh 
“proportional: dimensions of unloade 

bes determined ind pene s) ae 
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ect ng efte act iene eee: Lhe rows ut 
at ed ee beaded agtragais, cabis 
, beak ing ribs, in waich 
i are ys rpéstrictéd. 
narrow gs; the lower alone appears mogt 
oowerful ‘and D0ld when trepted as ese ér pointed bowtell, 
which at a distance, haga meré energetic 6ifect than: the : 
round, which may also be replaced by a cove or & sharper edge; 
‘otner forms ar@ infericr to tnese. Tne Middle Ages. ‘eréated: in” 
ns pea: the ribs net m érely membera peculiar. toi Lts: 
bbe but corresponding to the” ‘deyéleped vault’ 
iéaf-mouldings witn beades astragals ons 
the relations of tné ribs te the yaults ae 
ing members, harmonize well with the sections. of the 
The mediaeval prea fe: using bands set with precious. 
stones between pouty and hollows is’ also very appropriate. for. 
tae decoration of =) ee and is efiective, even a Yi consid 
erable distance, wnene other forms become indistinct,  «« 

Only in vaults clos¢é to the eye may individual mouldjngs be. 
enriched and divided into smaller Bare i yeu) even then a bold. 3 
treatment of the rid will be best. eee iy 

The side-arches supporting the walls. mus st Maye ee as 
Well) as strength, in this lying an essential ditierence from. 
the smaller rios, their difierent: decorative theatnent being 
based on thig. ‘The breadth of tne gide- arched, ts. determined 
by the thickness of the walls supported, and: gince the- mene 
of the arches increases with pheir rige, the: two. requireme ants) 
of breadth and strength will be sufficiently satisfied, if? 
they are built of several rings oF Gourses, whoss maximum deph- 
ig determined by the déptn of the stones as quarried, The 
Side arches accordingly consist of two or more Tings of arene. 
according to the thickness of the wall and the loading, and — 
these may bé arranged in half or full steps Bs - required, gO 

ide arch produces the impression that the walis thm- 

re laid opén their interiors. Tee simplest and most. 

4 mode ef proftling tae side aches consists in arrar. 

sections in steps or *4orders", whose alternation of: 

thade gives the.boldest effect? their relation to 

s compartments ta shown oy) the elastically curved - Se 
rows of peav-es vith gone dtllete,. Hig. L71. Lf tine profile te 
to have a richer fora, the angles may be Teplaced > oy ‘géparate. 
groups Of a round between hollGws, giving an tmpres sion ‘of en- 

ergette ?orce, and if the Tower edg6.of th 18 Stepped arch is a 
be stremytiened in rebal ty aul ioe ik ‘aS. eo) epee Aik a pointed 
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boracring frames are @vidently not wanting Sven in meatas 

Y4ails, but ars arranged denéeath support ing ei@e-arcnhés, which 

play chief part, structural elements predominating, even 

in casé Cf wheel windows and decorative worke:,. Thre erchiveolt 

constructed on the Cza¢éeosRoman principls unites well with thé 

iediaev vault, so long ag the pier afitorda separate supports 
for the imposts of the arches,’ s0 that Sach @peh may be freely 
devéloped; but if the imposts aré so formed that the ribs and 

: side arches intersect and interpenetrate at their ends, tne 

2 arcnes cannot be developed throughout their extent, the picrs 
tnen become clustered piers as in tiie begt mediaeval period, 
and the archivolt has then lost its significance, and is it. 
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the Pibs and side arcnés in aceordance 


lts, like domes and Roman groinéd vaults, require 
for structural reasons, though light vaults need not 
be unnecess wit loaded by the keystone; but if they require 
great stPreng ¢ diagonal ribs must be considered as proj ec 
ting arches, orpointed arches may be used, requiring special 
loads at their apexes. The keystone is suppoPted by tne ribs 
and is most’ ; appropriately deccrated by a suspended. ficwer,. Be 
garland of leaves and. flowers, al legorica} representations, 
‘shields, néads, UGE and ite width may correspond to the greg 
greatest width of tne arches at the polat, where the ribs abut, 
against it, Fig. #73. If keystones serve for suapension of © 
chandeliers, cr ropés pass through them, they must be pertora- 
ted, and tasir decorations be arranged around thegeentral open 
ing; if belle, materiale, etc. abe to se hoisted through thep 
they must take tne form of a cirele of voussoirs,. Gnd thei to ie 
eae ee must be treated in accordance witny ae principles 
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Sstablished for keystones of domes, ; 
. Several kinds of keystones aré snips in ornaments sl vaults 
subordinated to each other in rank. <The prineipal keyatone, 


eaten. vault having but one, should pecuees be decorated by scup 


tures, heads, étc., the inferior ones by shields, symbols, ¢t¢ 
hile those of the third and fourth Tank receive rosettes and. 
igat-ornaments Both the ine ddle Ages and the Renaissance trea 
troate@ k@ys tones as massive, suspended) forms or . ‘pendants, | 
which are especially appropriate if the vaults must either be 
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heavily loaded, when they must appear heayy to the eye and eS 
‘tassively treated, or if intended to receive chandeliers, when. 
they may have the forms of graceful: suspended chandeliers. | To wy 
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rnal appearance and rieits recall the folaige of the fan 
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ne horizonte] lines of stoné construction, Yery pilecar tg 
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CHAPY 11. © COLUMNS, | : Ree Re ae 
Beir od ere? ars borrowed fpom <the plant worid, and > 
in acecrdance With tne Laws” OF. growth: Of 
créating an ideal Flicra;, whose foliage. 
thercapital geometrically. MOS t. important, 
their leaves and branches recutying in free grosth 
up under the abacus, their flov vere appearing’ OVC. 
lignt just as* flowers do in natu ng, i BEY the ‘gepax’ 
fate parts of the completed Corinthianccapital are in the best 
relation togeach other, but the Ronen. forst. becam petrified, ” e 
as if cast. in a mould, naturigtically swellé@d and yet ary. 4s 
The motive’of the Corinthian’ capital naa: beceme SO: nd ispensa- 
ble in architecture that it waa: not only sometimes, Ase 
Middle Ages, but Was: so beautifully, aereier es eters 
ples se the. creotan Ponies yan * 
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The, Roman Composite oraer; Weeah Napreicpee 
eree Tonie and Corinthian capitals, for. use, in b 
eral ‘gtorieg ‘and. to endich. the, Pepertory: ot 
‘be throw aside,’ mploying. the gracefully decors! 
like capltals: of the warly: Puan i0e8 
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“fhe Tuscan order, “which the. 
bi centuri¢s prefepred tron Tees. rede eaoe | 
an Invent 19 gn Or. the Etruscans according to: sta vane ; 

vious end ebse Ler: practical reasons, it deine Re. the simplest. — 
ord Len, harn Soe wel] with rugticated masonry, “he “justified. | 
aS a. kind: reduced. Doric: Order: oF: as being | thed lowest type. 
OF. os pera ey ‘order. tnt the. elacsie. sense, although opposed. to. 
ere ae Vitruvius? s: ‘précepte,: ‘dutifully Heyed oy. the. eral 
W6 should not employ. 1D merely beceuse the an ined aide Bo. 
gnléss it suited our dealgn’ in. eethetic. propriet : The ‘Pigid 
palate) of Vitruvius and the. whole hocus -pocus ve antique: ar- 
chitecturel forms, neteonty, modulés and parte, “Bur triglyphe 
and metopes, vias and. guttas,. ywutules. and dentilsy BLO. ie 
should be thrown aside as @06n as they no longer fulfil any 
Peal purpose, LheiP original sense: ‘being “chiefly unknown to 4. 
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in carving low iiee on convex: transi- 
aque cushion capitals, ta @ combinatin 
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qic, in transtoional forms of all kinds, where the transi - 
from the round column to thes juare or polygo0nal abacus 
10t made ee, a regular curve, bg? By varicus: epaness ci soc 
and modes of corbelling out, forns both piquant and pleas’ 
es pecia ily Hes hs when ‘the purposé must be satisfied 
hé simplest means, as in buildings Ae Sea Bary Pra eee a 
On arenitecture, ete,” ; 
By the stidy of the early Gtohic bell-e apital ‘much may pe 
learned of value f£fo treatment of capitals in: general, and .€q- 
equally so, whetner the foliage approximates acanthus ee: | 
forms or tnose of our northern plora. This’ first ‘compris 
the division 01 the masses best. suited for working thee bates 
tal from the rough block, the development ofimany peculiari- 
ties in the foliage itself, based on very careful: observation 
Of nature, the treatment of the bell, to which tas foliage is 
applied, and; its eonnection wita’ tne: Mabacas. Toe mediaeval 
capital is bést adapted to vaulted construction in many ways 
and tne mode of its formtion is better suited to the clustere 
pler, than any other form.of capital, ‘and which is required by 
developed vaulted construction, whil® antique forms of capital 
correspond to the column as an isolated thing,» that can never 
7 be pleasing. Whensver Renais- 
m eccentricity, awkwardness, or 
a HED tne caryatia) substitutes in. 


his way, mone ters have os produced, tne na ge of 
these forming one He on ar- 
chitectur e. | : A 
The principal gain: in. the treatment. of the ao ave to 
early Gothic, consists in being taugnt to make the heignt and 
projection of the capital entirely inuvependen) of tne diameter 
of the eolumn, and to mike the vaults in harmony with ths mass 
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fied in varicug ways: all the d Pums of the hel eo ithang 


€ 


ae 


2 “not mer 


ehotice of 


coy er 
i sq ’ 
lower port i On-and-a high 
the lower part Of 24 
to the flutes 
projecting — 
shaft: to make wer third of 
or to distinetly etivees the amoc 
from the fluted upper part. But .t 
ROE ot of stonss i8:in. com- 
tic conceptions, that alway¥s eo 
oice composed of parts, like. ti 
by Macacl ness of untti¢es 
3 of the wall by. rectan- 
yery fr pa ee: done in 
harmonize with the 
sg elassical 
n zatment of tas 
justifiable as seine a termin to treee 
Z 
Ot t we always oh 
pectionable in architecture; o ropa | asing mean- 
ng in apt -incustry aad? a Léye2 wo rine where re 
beading idea of weight rec ed és inte the baekgroeund. 
ing the column losés its purpese and..mearire Tn. all. w 
the minor arta, to which also belong shringe of oar 


VOT) oss 


suited to all combi 
D] , &@8:weil as for. con- 
irtiy meget RD anit Partly entire, and 
most divers Sips 
fas in reierenc he yatide. atilantses, 
Whatever g8 remains in the service of 
more or sc? baAous ie works of classic 
medieva] gurs columns etc Every ons 
res everytaoing renin and is gmazed bY 
it Was invented by the Greeks, will denoun 
question, whetner the famous earyatia 
-theium is entirely beautiful. Pernaps 1 may 
Barocco idéa, however beautiful tne colurn 
Olical mé@aning, ‘and. to unpleasantly ftesl ta 
ortion between it and the architecture. Ther 
Of narmony of the animated figures and the 
they support, but still more in the propor 
rting masses to thos® supported. Had tae Mik 
saith ws &@ canopy to.be supported bY statues o 


Dp Fs 


5 ee 
a 


1 eae 


¥ 
SS OS What a clamor would have been raised 


ad taste. But if we wish to retain tas idea and, reg 

ard it as origi inal for the Cresks to use figures as architsct 
ural members, we must still consider this freak as exceptiona 
acquiring ne greater value by repetition: nor should we forge 
that caryatids and atlantes were uséd as tf péblorisd, or in 
an 6ven more debased senge, this clearly indicating the permit; 
sible limit in introducing human figures as architectural mem 
bers;the uge of the human form as a caricature as a substitu 
for architectural mémbers is proper, if boldly treated: but 
tne contradiéilonnbetween the movement of human or animal for 
and rigid architectural congtruction can never be wholly effa 

d, if these aré anything else than decorations of the archi 
tecture. Figure decoration of all ktnds is not cnly proper, 
but even desirablé in arehitecturse, being the plghese. means © 
ornamentation, but it should not réplace architectural detal ls 
These. con siderat Lona entirvrely disappear in the minor arte be- 
cause the idea of weight is not there predominant, and. which) 
causes in the greater arts and in congiruction the ais 
of rigidityia: onstruction. 

nenaissance architects were probably only acquainted wi, 

caryatids and atlantes through Vitruvius, and created: i 
An ere without the aid of these extreme arpig 
dients: but-our era délugées us with figures of Labs 
peat carer isy mest without beauty, sense. eee 
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CHAP. i COLUMNS. Le Pea £05 
vecomes 2 principal aim, a gspPial arranzgemen’ of euch a colur 
is not only sens 3b $e, but indeed becomes requigite, and a mo- 
tive of tne manifold structural and decorative compositions, 
that may be derivéd from it, The idéa of the memcrial column 
may thus be deyeloped from the simple sepulehrald monument to 
the forma] tower through a. series of possible solutions, 

2 Columns in Detail 

In regard to the treatment of: thas detatis.of columns, and 
pecially the capitals and forms of shafts and bases, numerous 
reilections may oe mace, pusuliecs the classie orders to..58 as 
eepepied as something consecrated by tradition and aboys crit 
icism, but that the entire progress of architecture since’ the 
classical period, as well as that due to the Middle Ages and 
Renaissance, be takem as a basis cf these considerations. 

a. Form of the Capital. 

Tae most primitive treatment of tis capital ia the oldest 
styles already divided it into three parts, the Bellver conca 
or convex principal portion of thé capital, whether in tae. 
form of the Dorié abacus or the Coriataian bell, the Abacus, 
and the Necking. Tre principal portion of the Dor te capital 
is thé strongly projecting echinesg Fig. 180, which 4s separa-— 
ted from the shaft by several annulets, or rather the row of - 
leaves painted on the schinus and: which forma continuation: of 

the flutes, is closely encircléd by these annulets at-its bass 
The abacus is square, circumscribed about tne ecainus,: Fig. 
181. | fne breadth of the architrays excesds the upper ciameter 
of the column supporting it, but is less than the width o7 tae 
abacus, which, as well as the ecninus, ig but partially loaded 
Fiz. 182 The architravS does not reat diresetly on the abacugs 
an imperceptibly raised central portion being Peit to pPeceive 
it, that the anglea of abacus are not. loaded.. Fig. 163. Some 
capitals, like thoss of the lag ton? at Passtum, hav$ a second 
row of ieayvés bengath the neck-bands, waese points are alignt- 
lyr recurved, If ths architrave were placed directiy on tne 
abacus, the capital would be unsymmetrically icaded, and the 
strongly proxgecting angles might be oroken o:f 

Roman Dorie capitals were pernans partially imitated from 
late Grecian examples, no longer existing, and more iresly re; 
resent the ground tdea of the Grecian Doric archaic capital, 
.retain the adopted motive though without: otrictly adhering to 
its f6Tm, and vary the theme in mantfold ways; the ienaissancs 
followed this Roman mods of treatment, sonetioes combining | 
forms .resembling7 Tonite’ and: éofintatan Meith Abe Doriee: oils 

The first eesent tal alterati on Ot the Dorie” apis: ap did Vigulebil@e 
Romans consisted in: ‘Vass on fag ate: proyecttam,- giving the: aren! 
trayve a breadtn: only eal ‘the’, Upper disueter: Of theeol 
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of palm leayes do not project 
Square, sO as to unnecessarily increase t 
required. [f the centre: fiower ig to 
he abacus, i dge curves outward. at the angie 
two forms Of abacus were first us 
Lysicrates and an antaeé capital from & 
tne Corinthian abacus remains a slight- 
Slab in Grecian, Roman and Renaissance aP 
crowkea by the lonic cyma: thé astragal sep 
from the shaft, and retains in all these 
a plain or beaded astragal,.: connected with > 
aft by a fillet and an apophygé or cove. This abacus is 
metimes decorated in richer roman exayples b¥ a Tunning orn- 
Sné or by vertical leaves, the so-called pipés, 
Ta@ Renaissance introduced a freer form cf Corintnoian-like 
pital, which bears a purely decorative character. .and was 
ansformed in most various ways to accord with diverse prob- 
ms. Mediaeval architecture has done nothing for the treat. 
nt of the capital on the Corinthtan principle: {t first gsep- 
ated the abacus from the capital frequently, even for prac. 
cal reasons, as the bell of the capital Was the work of a 
ulptor, woile the abacug was that of a stone-cutter when not 
corated; so Yhe bell itself was crowned by a Slab, Which was 
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recular, square or concave, according to the arrangement. of 
@- capital. The abacus, placed above this bell-slab, could 
6én be square or be suited to the tmpost of the atch, someti- 
8 polygonal, sometimes circular, or could take a form ¢compo- 
d of polygonal or cther elements. The medigeyal Corinthian- 
K@ Capital also received a second innovation for practtecal’ 
aSons, worthy of imitation frequently: it is not wrought » 


om a Single block but of two layers of stone, Gach of the 
Oo rows Of leaves having its onw bell-slab, so that the lower 
{1 does not appear so much separated as in many classic cape 
Yothnic architecture frequently developed the abacus in. accor 
cS with the principle just stated as a kind of support, its 
so set 80 far behing the greatest diameter of the capital as 
avoid any projection of the Support beyond the bell. . In: me 
a6val vaulted construction the angles, leaves and buds of » 
° Gapital appear less like organte parts Qf the capital, ber 
ht downwards, by the load, or whose Upward “growth is hindered 
@ abacus, than like parts indicating the direction of the 
os OF the vault, or like Tight garlands, that seem to have —. 
Pung irom the fully organized structural mage as a necesyary: 
pression of its nature. | as Sac | 
Just ag the [onie capital accents ite -two directions, mediae 
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the uncut blocks, But strongly: p : 
fay rorite forms in médiaeval archit signify trae 


ls composéd of three pieces. ae gucci anne 
noni inee, which personify a powerful swelling of the 
=) may be formed variously in acecrdance #ith the materia) 
properticns, and the decoration intended, Fig. 198: their 
profiles, height, bight or heavy character, depend: on eirTcun: 
and the amount and quality of tne decoration, which 
may be representéd bya row of leaves. or flowers, a rope wound 
around the column, a band set wita precious “stones 3, OF @ ‘band 
with heads or hooks for suspending garl ands, ete, : 

A broad band wound around the: column may be decorated by any 
bDand-like patt ern as ornament in rieh decorative work, and the 
Shaft itself may be cits Vit by all kinds of ornaments ih.color 
Orrelter: seale-11k hitoey Ne carvings) nét-work,  scro] 
Work, OP suspend éd ons, garlands, and symbolical acceagor- 
ies, Which concea “base Of the column. The Renaissance 
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CHAP, 1} 1... “COLUMNS. EB. A. “8A, 
rétained normal profiles of Roman type in’ ths Renaissance and 
could scarcely now be displaced, Fig.201. They fulfiljee tnet 
their purpose in the best way, and are readily decorated by ox 
Ramental elements representing the fixedness Of tne column in: 
its position, and the yielding quality cf the cushion beneath 
ft, in the form of small mouldings, cushions ané rows of. leav 
68. lonic bages from Asia Minor nave very little impertance 
for nortnern architecture, with their peculiar proportions: anc 
forms, Bat different variations of the profile ‘of the base hay 
meaning ; gid aré justified, and may be developed patriy by sim 
Plification or enrichment, partly by increasing or diminishi 

their. projections and heights, Fig. 202. These modifications 
Ol tns profile principally depend on the position of theeecye, 
eOlumns placed high above it requiring 3 high bas¢s, On account 
Of perspective fore-shortening, and the basé may be low when. | 
viewed from above; for it is evident that the height of a base 
pL ewed in the direction a, Hig. 203, would appear quite aifier 
"ent when seen in the dirécticn bd, 

Just ag the anglés of the Dorie abacus overhang the echinug, 
preducing danger of .thefr being broken off by unequal loading 
a vacant space remaingse between the lowest torus and the an- 
gles Of the plinth in the normal cllassié: sbass, so that the 
flushing of the angles might be feared. Mediaeval architectur 
filled these spaces with corner leaves, or sougnt to reduce 

them by hollowing-out the upper edge of bhe plinth, by ‘cutting 
(Off its angles, \or by inereasing the diameter of the lower to 
rus, sO that it circumscribed the square plinth, or by combine 
ttons of these different arrangements, as well as by hollowing 
out thejengles, Figs. 204,405, If the diameter of the torus 
excseded that of the plinth, it required support, furnished bj 
a. small ¢orsél or ornament. All thesé detail motives were in 
trojuced in. the forms of the base by médtaeval architecture, 
Dut may well te clothed in Renaigsance forms. A peculiar. 
treatment. of the bases of. colu: ms, corresponding to the capi - 
tals composed oi forms set diagonally in combination with oth 
ers, whose changes of section do not occur gradually but sud- 
denly, was a great. favorite in later mediaéval aPchitecture, 
and thus créated a motive that may often be used, and is yery 
suitable for cast metal, iron architecture, and wood -carving. 

d. Pedestal of the Column. 

Roman.and Renaissance architecture felt & natural necessity 
of introducing other features in addétion to the nermal onés 
Of the orders, that should be meré perisctly adapted to the 
treatment of buildings cf several stories; placing one order 
above anotner, the great prejeéection of the lower entablature.. 
concealed the bases of the columns placed upon tt. Perhaps 
the windows used, requited a certain hei. oi | 
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CHAP. 11. . COLUMNS. a Boe De 
ne Windows required a certain height of wall, betwoan tném and 
he cornice; to make the bass of the columnvisibls, it could 
e placéd on a séparats pédestal of équal héight with the win- 
ow sill, Fig. 208. But this and its cap muat now find. room 
fatween the bage' and the top of tne cornice ia accordance wtih 
he tolerably normal proportions of the orders, which yariéd 
ithin certein limits, the diameter of the column, its neight 
bic. , being the dimensions fixed in advance. The ecals. of the 
nner gtory.was fixed, that of the lower story with its heay- 
er orders being dependent on jt. This scalé of the lower ste 

ry made necessary the insertion of pedestals under fits columns 
vhich would have otherwise had false proporttons. . Peculiar 
forms of pedestals were thus developed for tns orders, which 
require detailed consideration.. Tne height of these? pedestals 
ig from 1-9 to 1-8 that of the entire ‘story, oF about 1-3 that 
of the column with its capital and base; the width of the ped- 
estal, that supports the base of tne column, sheuld not be. 
much less than that of the plinth of the base, as this would 
otherwise appsar insuffietently support ed. 3 | 
The simplest. form of pedestal consists of a dis, @ Cap, and. 
a base; the cap may be connectéd with the dlé by; supporting ad 
transitional mouldings, .according 60 its purpose, and. the rica 
ness of the architecture, and the dis may likewise be connect- 
ed with the base by an apophyge, Fig. 207, | Wk kaa 
Rénaigsance mastérs, Who kept tne. orders gtrictly separate,» 
gave simple forms to pedestals of tae Tusean columns, those 
more richly profiled to the Dorie, still riches ones, some time 
decorated, to Tonite and Corintatian, according to the precedent. 
of classic pedestals, Figs. 208, 208 a; a separate necking Was 
also gometimes uséd, as by Vignola. The band is usually thea, 
principal member of the cap, though it is. sometimes tas tPans~ 
itional member, as on the Arch of Constantine and that of Sep- 
timug Severus, | : oe op 
The richest form of pedestal was devised for the Composite = 
order. Although the Composite capital, a6 a monstrosity, has. 
no importance to us, and ths escential differences between the’ 
Gorinthian and Composite antablatures consists only in tne use 
of bothmmodillions and dentile in the latter, whith is but Litt 
tle after all, we shall net be afraid to borrow the ricner 
forns of the Composite pedestal, when necessat.y. Fig. 202. 
Pedestals are important as bases of free-standing monuments, 
on which something is to be placed, seven more. toan for columne 
They tnen become columns or sapporta of an elevated Object, — 
and in, thie way, beth classic and Renaissaneée styles employed 
pedestale for columns and gupplied them witha bases and caps. - 
In massive arrangements of piers, such as are required ca 
Sd | ; pe 
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decorations, one must be a blin 


Roman and | S$ a8 TPich- 
ly moulded a Ss, with abmost entire independence of the 
ureek idea, or as capitals decorated by foliage... Tne remains 
Of roman architecture possess so litt 
that a great 
littls value to us, and we can more closely follow the Renaig- 
Sanes, that took the greatest pains to restore the ide.) of Ro 
man architecture, with whose decadence it Was chiefly acquata- 
beg Pig ere | he 

Two forms of pier capitals in Grecian Corinthian are known ° 
to us, as in Ionic, these from the Tower of the Winds and two 
fins capitals -from the sntrance hall at EBleusis and from Paes- 

both being decorated with foliage and figures. Romans | 
almost always used only the Corinthian hell capital with acan- 
hus foliage, which was fitted to’ the rectangular section of 
tné pier: itenaissanc® masters used Similar forms,or impost cas 
itals for piers supporting arches, which differ little from 
taose Of the Lonte or Composite order, chisfly in posz:éssing 
a Pieher ornamental decoration than the latter. Figs. 215, 218. 

The bases cf ‘smal]l piers, like window pilasters), or those 
used Near canopiéed niches, were more simply formed in Ronan 
and Renaissance architecture, and the mouldings were reduced 
to their possibls minimum, or if the decorative treatment waa 
refined in accordance with the material used—(marbie, bronze), 
and the postion of the small piers or columns, the surfaces of 
the pilasters were decorated by dslicate ornamental work or — 
inlaid’ work, or small coluens were treated 2S graceful candel- 
26ra, which ts guite justifiable, especially in decorative 
works. The forms of such minor architecture are of importance. 
in the composition of monuments, reredosées, and similar arti - 
clés of furniture, related to architecture and furniture. In 
art works, according to the principle retained throughout the 
entire discussion, only. the Typical of architectural forms pos 
S6sses meanfng, while detail forms require transformation and 
finer treatment, corresponding to the purpess Of the furniture 
and OtN6r Obj octg, } | a 

«#. Compound Piers after the Classical. < - a 

Several modes of forming groupe of plers Presultubhom the. 

plan of an aprtmentnr and may be arranged in a few typital mot- 
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Fig. 217 
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Compound piers may have the fault of occupying more space; 
obstructing the view and hindering admissicnvof light into tne- 
room. The s6parate piers may therefore be in’ part replaced by 
cOlumms, Fig. &17 a,. This causes many difficulties; one must 
first strictly adhere to tie principls of considering the ecole 
umn Only ag a unit, never employing a hlaf, quarter. or taree- 
quarter column, or wnetner ne should wae these. If one deci- 
a6 tO substitute columns for piers, which neyer require fixed 
Patio of height to width, he is always somewhat fettered by 
proportions, and if hé seeks to make their gatie of heigsht in- 
dependent by placing pedestals beneath the colums, it may hap 
pen that the columns will appear too slended in comarison to~ 
the remainder of the pier, not replaced by colums. If differ 
ent heights are to be considered in the compound pier, another 
proportion of the column must be suited to each height, and it 
would be very difficult to obtain harmony in all parts. These’ 
and other difficulties, which especially in ehurehes, wilt not. 
b@ diminished but even inereased by the use of hali columns, 
formed in accordance with classie models, and ane can only a- 
yoid them all by emancipatinghhimgelf from the classic orders, 
and stPengthening tne pier by semicircular projections, entire 


ly indevendent of all elassic proportions, and provided with 


capitals especially composed for each casé, Fig. 232. In this 


_ Way, one attains the formation ofpiers employed in tediaeval 


| vaulted eonstrueticn, one tendency of which begun in the Cath- 
(Sdral of Autun, but never was further developed or brought to 


@ consistent. result, although creating a kind of Renaissance, 
a8 far removed from the coercion Of the ehassic as that of me- . 


 digeval architecture, or fron Cothic, the most extreme phage — 
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of its development. Mn ge te ten ee ae 
De 3. | Compound Piers after the Mediseyal. ae 
How may the problem oi mediaeval vaulted construction be sol 
ved by a treatment of the piers retaining everytning worthy in 
the forms of classic architectaurep working in the Renaissance 
spirit, but, freed from the restraint of the elagaic orders, 80. 
far as they cannot now satisfy purposes for whieh they were no 
not intended? Take the general case of a space divided by. 
piers, Sach bay of the plan eovered by a groin vault, with the’ 
conditions that the pier must occupy as 1fittlé space as posai- 
ble, the ribs and arches of the vaults be completely separate 
at thei? imposts and pot intersecting: ii we support the side 


3rches by semicircular projections, the total width of the 


piers will not be less than if tnes® projections were rectan-~ 


~ gular. the supports of the ribs, {f rectangular, would eppear 


too massive in proportion to the ribs, when viewed diagonally, 


vag 


for. the moulded ribs would then Pecedé behind the supporting .@ 
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CHAP. 1%. ° PIERS. : i BE. A 80, 
pier, We can tnenjsmake the proj @ctions’ rectangular undér the” 
side arches and a beneath tne ribs, thereby obtaining ian 
arrangement, allied in form to the Transition styke, the more. 
readily if we maké the crowns of the arenes of equal oF approx 
imately equal height, which requires different. heights for ths 
springing points of the supports. The rectangular pier should 
bé treated like a classic pilaster, but the semicircular piers: 
supporting the ribs are not in any way to be coneideréd as 
elassi¢geolums,. their’ pmoportions being entirely distinct 

from those of columns; they are and remain round piérs om yaut 
ing-shafte. 

There only remains the problem of reducing the sé@ction, of 
the pier to a minimum, “to occupy the Least possible space’ and 
not obstruct the light. If the pier or the plan of its load” 
b6 arranged symmetrically about two axes, it may be replacsd 
by @ simple symmetrical column, if its capital bé so formed as 
to afford a proper support for each separate arch. If this” 
symmetry exaist about a single axit only, the support may bea 
pair of equal or unequal coupled ¢olumns, or may consist of a 
‘group of round columms, Fig.224, whenit is to be remembéred 
that it is very difficult to transmit a uniform pressure, or 
one proportioned to the séctional areas of the different eol- 
umns, ant that usually but one column supports the] load, ths. 
others being slightly or not at ail loaded. The round pillars 
require neither to be awelled, diminished, or fluted, not be-" 
ing eclumns in the sense of claagie eolumns of fixed. da eae 
ions, but are rather circular wad l -masses. In all forms of — 
piers neretofore cited, we have jassumed the side arches and 
ribs to be géeparated eNove the ¢apital, so that the séeticn of 
the impost block: is not composed of arch and rib sections int- 
ersecting each other. The reduction of the section of the 
pisr to its. minimum depends on the formation of the impost e 
stons, neglecting the strength of the materials employed for . 
the pier and the permisgible crushing load on it. . While the 
mode of executing a refiried and complex piece of stone-cutting 
Was not understood, the ribs and arches werg necessarily sspa- 
fated from seach other above the impost cap of the pier: it 
first became known in the best Gothic period how to allow ar- 
ches to intersect at their lower ends, so as to require the... 
smallest’ possible space on tneir support. Three cases then 
becams possible; the extreme outer poiats of the ribs and aPeck 
es were equidistant from the axis of the pier, or the arches, 
or @lse the ribs, projected more than the other members. F226. 

The gimplest arrangement for both appearance and execution 
is that where the ribs and | arenés unite above the impogt. to. 
form a polyzonal impost - Bibb. ‘Fig. .226, which shows the gect: 
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ion b recuced to its minimum [ he ribs are smaller than.’ tk 
the arches, the polygon has alte y equal sides c, and as 
Cach stone above the impost { b& wrought from a rough bli 
block of square. plan, to save materia it’ is best to keep the 
number of courses betweén the impost and ‘the lower youssoirg 
Of the ribs and side arches asx smallcas pogsible, and to allow 
the ribs to project so far from the axis of tne pier; that 
their sections may completiely fill up the upper square a bed 
o? the rough block, Fig. 227- the cap stons of the pier witl 
then be square, If the ribs and arches are to project asligrl 
@S possitblsé, to reduce the gupport to the absolute minimum, 
they should. spring from a square capital as in Pig. 228: but if 
wé wish to separately develop the arches, reducing the ribs on 
ly, the abacus of the capital might be square, Fig. cee. To 
place the most distant parts of the ribs further ‘from the axis 
of the pier than those of the arches, would be incorrect: not 
forgetting the case where the ribs and arches have 6équal Pradit: 
and €qual heights of imposts and crowns in 3 vault on a square 
plan. A pectliar.form of vaulted construction would then be. 
develcped, with very deep sections or fibs, oss-shaped and 
strongly proj eeting capitals, which shculd treated as cor- 
bels, if they are to be placed on small supports: such coOn- - 
etructions are suitable for mixed iron and’ stone construction. 


Chapter 13. Entablatures of Stone, Wood or Tron. 
1. The Treatment, of Entablatures. i | 

The bearing strength of entablatures increases in proportion 
to the square of their height and.in direct proportion to thet 
width; the spans of the intercolumniations then-de@pend on the 
sectional area of the entablature, but chiefly on the resést~ 
ance tO transverse strain of the materia! employed. 

The classic styles treated the architrave as a simple béam 
with a projecting margin, Fig. 230,-or it was composed of two. 
or three courses crowned by & cymatium, the courses separated» 
by a beaded astragal or smaller eymas. The under side of tne 7 
architraye was smooth:.or decorated by painted band-like pat -« 
terns, but in Roman buildings it was' génerally ornamented by - 
sunken’ panels, or band-like sculptures, Fig.231, the latter > 
commcenly enclosed by ecymas and beaced as tragais. (If the Lower 
6dge of the architrave appeared too bread, its centre was deco 
rated by a moulded or ornamented band, and it was thus divided 
in two halves, Fig. 232. When the architrave was composed of 
two beams placed side by side, the under edge of each could be 
decoratéd by simple sunkén or ornamental panels, or these 
moulded sunk panels could be symmetrically arranged about the 
eentral joint, Fig. 233, | ewe 
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CHAP, 13. °. ENTABLATURES., B.A, 93, 
erg or those of iaaes Or aqgqueducts. 

Thé base always serves as a firm and .bréad) foundation for 
the entire structure, and bridges over rivers or arms of the 
sea must be so cone thheted with reference to the highest and 
lowest water levels, ag well as the flow ‘of the tides; it ser- 
ves aS a Wave and ice-breaker, and has its péculiar form, adap 
ted to the purpose, and may be provided with a coping, er may. 
be’ prepared to receive the body of the pier by any suitable 
transitional form, the entire pier being diminished upwards, 
partly to save material, partly to prevent obstrution to the 
passage of the water, and in many cases to avoid loading the 
foundation too heavilyy it also always looks better than if i 
were not diminished. The transition from the base to the bod 
of the pier with its projections at sides and ends permits the 
most varied changes of section, that exert’ a pleasing infiusne 
on the form of. the pisr. Mediaéval architects wel] undérstocd 
how to effectively treat these projegtions, which serve to 
break the force of the water, sometimes building chapels on 
them, sometimes’ furnishing them with platforms or balconies, 
accessible by steps, for giving aid to sailors or DES Eee Re 
logs from striking the pter. 

The base of the bridge-pier and ite projecting oats were not 
construgted with reference only to a pleasing effect, but to 
break the waves, to admit of the tse of the plainest, rough, 
rock-faced ashlar, and the strongest mode of ahiehoring: the 
stones together ‘by iron. cramps; when such pier-heads w6re pro- 
tected by iron-work, they have a fine effect. 

The body of the pier is often wanting, the girder ec ee 
ced directly on the base, which is then crowned by battlements 
or a tower, a pédéstal supporting &@ statue, a group of statues 
a through- pier Which serves to conceal . the junction of two 
bridgée-girdérgs; the body of the pier sometimes risea from its 
base, leaving a bold offset as an abutment for, the struts of a 
wood en abutment bridge, Fig. 237. 

The coping beneath the bridge girder serves as a block for 
its support and-as a cap for the pier. I should have 3 strog 
projection where it receives the girder, for the first; for 
the latter, it must have a bold cornice, Fig. 238, profiled in 
various waya. according to .the character and arrangémént of 
the bridge. | oy 

The corbellings at the top of the pier, angl@paprojections, 
tower-like additions, towers, and other structural motives for 
developing the architecture should be useéd when possibls, in 
order to make a truly ar ghitectura! work of th@® simplest and 
most economical problem of bridg@ construction. ‘ 

The abutments at the ende of the bridge me Receive & Mich 
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THAP, 14. ARCHES ABOVE PIBRS AND GOLS.  E. A, 8 

enas ars not concsaled by a projecting impost cornice: i 
Pladk on preportion between its span and the height of 

i it may spring directly from a.foOting, its piers 
pei omitted, or it may be placed on very high supports, wit: 
out prod ucing &® disturbing effect, thoush & pointed arch ba 
more pleasing in the gage; it may be strongly, stilted if neces 
Sary, sO that it is usually better suited to al! cases than 


any otaer form of arch. 

The pointed arch is least adaptea to the case, when the.ver- 
tical direction is to be sspecitally accented. Various struct 
ural methods for determining the radius of the pointed arch 
were known in the Middle Ages. 1, The radius ts 2-3, 3-4, 4- 
5, OY n-(n.b |). times the span, Fig. 252. 2, The radius is..the 
hypoth 


é ? 


enuse of a triangle, whoss sidés are to each other as 
byoT sy 0 bor 3, oor. son. 3). Phe: centiee- OF eneraccn are 
found b¥ypprojecting the angles of the polygon on @ diagonal, 
Fig.2<53: 4, The centres are found on a diagonal of the. poly- 
gon, -the pointed arch passing through two or three angles of.- 
this polygon” Fig. 254. All these methods have the sole purp- 
Osé of aiding the enlargement,cf the pointed arch to full size 
and obtaining exact work in’ stone cutting: some ee 
ial advantages in the construction of forme of tracery, while 
Others were but trifles. . It would be well practically. to fix 

the centres of the parts of the arch, pointed of oval, by some 
definite rules, to lessen the labor of drawing them full size, 
Compare constructions of Fig. 254 a. All kinds of combined 
arch forms , Fig. 255, like those preferred in mediasval and 
Mohammedan architecture, in Netnerlandish Renaissanc?e, and ¢6s- 
pecially those composed of coneave and convex curves, have no 
etructural but only a decorative yalue, and shoul® therefore 
be excluded from structural designs when possiole, being left. 
to the domain of decoration, where they are justifiable. Thus 
smal} doors or windows, cellar openings, narrew openings in 
walls, covered by a singi¢é stone, also smil canopies or cover 
ings Of niches in walls, may well be finishedoby arened forms, 
combined in the most variéd ways, while tne same: forms would’ 
not be atructural, when used on a large seale, and should be 
avoided on that account. 

The segmental arch requires an increaged depth towards the 
abutments yo increasé its stability under a greater load; but 
the pointed arch requires this increase towards its crown, Fig. 
256, To a knowledge of this fact, we owe the: feeling of repos 
arising from an assurance of a correct mode of ecnstruction, t 
in secing one of these two cages; such reposs would scarcely 
be felt by one ignorant of this, since the associationa: of the 
ideas here considered would then be wanting to Aim. An afch 
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Li} (1 One ee 
Support a near one; NeEnes, on 
based the visible need ion ® flat arch 
ied, and a pointed one head el onaad avetne 
ention is not paid to thes@ conaiderations us 
are producea. : 
te Of forms’ Of s6ction of arenes, as sta- 
that tne profile of the archivolt: may 
chnnenkon Fig. 267: , according to the depth of 
Ey according tO tne projection cf the arch from the 
“Wall; 3, according to the desired inclination of 
yod surface for affording admission to light ahd touch 
extreme project one of the profile. } 
re Arched Bridges. 
Arched stone bridges require the impost block to. be made 
clearly prominent by a horizontal incision andia clear treat- 
mént Of its abutment. 

The impost of the arch will often Aliso be the coping of the 
pier, or if the pier be wanting arid it coincides With the base 
.the coping itself forms the impost; thé arch ctherwiss springs 
arisetly from the foundation of the bridge, making an impost 
cornice unnecsssary; For reasons of stability, the lower part 

of the arch should be built with hortcontal courses for about 
half the rise of a semicircular areh, or rather more in a flat 
ei oa: arehg Pee about one-third that of a pointed afch; 
that is, wall-mass gradually widens upwards and is formed. by 
sores! itie out the separate courses of gtoné, and the areh pr 
presses against this as an abutment. This abutment mags shoud 
should differ from the arch itself in-material and structure, 
and may be made especially prominent, Fig. 258. At the same 
time, the principle of economy will. generally require, that to 
characterize the abutment, it must be dressed smooth, if ths 
arch is apes of rock-faced ashlar, or that it be marked by 
berd ering bers, coOats of arms, emblems and other décorative 
expedients, “it the' arenes are dr essed smocth in city bridges. 

Fae seuinental arch alWays requires a skew-back normal to its 
curve, and has.a.bad effect if it abuts diréct Hey apainst tas 

of. &@ support, big. 259; if the arch is not bordered © 
embers, it does not appear more igiy than 
-Ompossd of hori Zor al headers. or | 
the inte: *tlion 1s especialy} 
Padial joint of tne segme 

| from a single 

Ve. een oC 2S | bold] 
S erted slab: Lt ow~back Ltsel f-mas forme 


sYid oF oes! 
; — Wh? 6 


~w 9 tw CG 
cs 


ki CHAP. 14. SARCHES ABAVE PIERS AND COLS. EA. 88 
; if the se@eparats bridge ari gs pprinhg from separate skew 
backs, oY the viers are of unejual width, a small arch may be 
fnescrted between the ends of the main arches to save materta! 
this occurs in the Ponte dé Qu wat tro pi, Rome; the end piers 
May also be broken by gateways, ar outlet openings may be le 
Peit above the abutments to carroy off-water from bridge way. 
If girders of wood or iron in form of arches be combined 
"Witn pliers of masonry, the piers should have proper abutments 
for the girders, and these snould generally be skew-backs, co 
Bee ee with the radius of the arch at the joint. | 

3. Covered Bridges, of witn Buildings. 

If the bridgs is covered by a roof, the structural ideas re 
suit from the arrangement of its supports, and of tne bridge 
piers On Which it rests: wo not load tnebridge too heavily, 
the construction of the roof should be as “light as possible, 
and the spans betwegn the supports as great ag possidlé; thes¢ 
rulés disappear at the piers themselves, where a grouped. ar- 
Pangement of cblumns is desirable. .From tais idea results thé 
aPgangement of pavilions, twoers and portals on the piers/of 
the bridge, and open halls over the bridge way, such arrange- 
ménts being carried out in the most baried ways in the few ex 
isting examples. 


Chapter 15. Buttresses and Flying Buttresses. 
| Buttresges are either increased thicknesses oi walls to pre 
‘vent their. yielding, or to resist the thrust of vaults; their 
Mature is identical in both cases, as a Wwall°ecan only yield 
sidewise to a force acting in that direction, at an angle wit: 
the wall; it is immaterisl] whetner this force is produced by : 
‘¥Yault or not. The buttress Fig. 26] must always bs arranged ir 
the same direction ag the force, whether perpendicular or ob- 
lique to the wall; if two or more forces act on the wall, so 
many buttresses must be arrangéd, ons opposed to sach force, € 
or, as thesforcesmay be combined in a single resultant, a sin 
gle buttress may oppose thig resultant force: The force act -~ 
ing against a Wall may be distributed over its entire surfacé, 
as am e¢arth pressure, or it-may act at ons or more points; it 
would tend to slide the entirs wall sidewise in tne first cas 
in the sécond, to overthrow the wali or bend it. 

[{ two or more forcés act against a wall, the construction 
of a buttréss simply consists in connecting the points of a&p 
application of the forces by a rigid body,then applying .to 
this body a force having the same line.of action and magnitudé 
aa the resultant of all the forces it equilibrates. 

The force F, Fig. 262, suffieként to move the wall sidewiss 
iS proportional to the weight P of the wall, i.e, to the prés- 
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CHAP, 15, BUTTRESSES. ; | i. A. 99. 
Sure it ex6érgs on its foundation, and to TAS cOerfictant of © 
friction f of the materials of the wal] and foundation On’ e2 An 
ether; thus, Fa. Px LGR a Rak OF Oe oe. ye Py the area. ang 
form of the bearing surface not dbéing considered, The more A 
firm, solid and*heavy the Masonry, and ‘the rougher the bearing 
-&urface, the less danger of Sliding of t ) face 
| As for overthrow of the wall by t? 
/, Proportional to the weight g actin 
Of the wall, to the distance x of 
Che centre of gravity from thé point of TOtattio 
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. great weight as possible and corbels the eonatruction out vom 

Wards the interior, to incline tne axis of the masonry inward 


_ drawn. through the centre Of gravity; © the third is ‘satisfied Dy 
the projection of a part of the buttress on the interior, and @ 
by @ reduction of its mass, 1f permitted by the line of pres- 

sure, Fig. 267. Openings are: therefore admissible at the base A 

of the buttress, as well as above the line o pressure... From ii 

“What has been Baid, the projection ofr the b id cs 
greater than its width, its stability. ineréasing 
eréased projection, a heavier dead, and corbellin 
inner side, than by increase pmidth.. 
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CHAR. 15. BUTTRESSES. . fee cae BE. A. 101. 

The mogt effective means for loading the ‘upper part of the. 
buttress always consists in eorbelling out the main cornice a4 
cove arches, which throw on the buttress the’ entire weight org 
the mass between two buttresses, Fig. 270; a still heavier 
loading is proy tded by a kind of attic “gtory. erected above the 

main cornice and constructed of simple arenes spanning the | 

Space between two buttresses, Fig. 271. ‘The arches might be 
utilized as openings for the admission of light to the atbic 
of the building, also being windows. in a small corridor or ‘in| h 
gma} chambers. in the Poof, — The Gothic indeed tntroduced gan i 
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CHAP, 15. BUTTRESSES. y B.A. 102 
entirely négleecting the existence of the Gothic style, we 
should to a certain extent retugn to the forms devised by the 
Middle Ages; the generally accepted aprt of mediaeval archites 
ture is this, that it created forms, which eanhnot be replaced 
by any better ones. To exclude these on principle would be to 
progress backward. Conversely, we must never feel constrained 
to rétain the detal forms of Gothia, used for buttresses and 
flyingobuttresses, because no ethers were used. We should a- 
void the use of buttresses as purely decorativys, which also. 
eccurred in Cothic, when nothing ig to be resistéd, but must 
certainly not fall into the Opposite error .-in Renaissance, of 
greatly enlarging the volutes of modilitons intended for a 
smafl scale, and: of employing them aa meaningless forms for 
buttresses, as general form-symbols for the indication of a 
horizontal thrust. 

Flying buttresses are archés, which transmit the thrusts of 
vaults to the mass of a buttress, not bY a heavy and inflsxib] 
buttress pier, but by an arcana, itself exerting a thrust. They 
become necessary in all bastlican dégizns of several aisles, 
and may also be used when buttresses are Entirely omitted, but 
fixed points exist, like rocks, massive Walla, @tc., to which 
bhe thrust of a vault may be transmitted. They loss their 
function as arches 6x6rting thrusts if free-standing piers, or 
"AS angles masses of towers, are connected with the principal 
mass Of a building by oblique struts, or by horizontal bridges 
which they support. oe 

The following arrangeménts are posstble: . 

# Three or four-saisled basilican structures. 

1, But one buttresg is required. a, Two sé¢parate buttress- 
06 are necessary, Fig. 378. 3, To inePease the resistance, two 
flying buttresses are uged. connsctei togetner, Fig. 279. 4, 
But one flying buttreas-is hecessary, though this must be very 
heavily loaded, ae we 

b. Fivé or six-aisled basilican structures. | 

I. Side-aisleg in pairs of 4iffereant heights. . Two. flying 
buttressés are then arranged abovs each side ailgle, as in the 
Cathedral of Beauvaia, Fig.28Q, oF a single flying buttress 
Spans the outer aisle, a second and larger ons being thrown 
over both sidé aisles to the eentre aisle, as in the Cathedral 
of Notre Dame at Patis, Fig. 281. 2, Side aigles of equal 
nelght, when the inner aisle requires two, and the outer aisle 
one flying buttress, Fig. 282. | ae. 

The buttress “Mass, againg which the flying buttresses abut. 
must gatisfiy tune conditions previously given, but £0 tecpartt- 
ecularly necessary to locate its centre of gravity nearest its 
inner side by corbelling out the masses. ” 
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CHAP, 18... OPENINGS IN WALLS. B.A. LOA. 
dependent on the mode of elosing doors and Wiadews, also on 
the form Of Taised members and borders. 

l. Openings in Walls of Masonry. 

We will first examine a few problems commonly occurring in 
openings in walls, betore considering details of doors and 
. Windows. . 

a General. 
l. Spans of Openings in Walls and their Bond. 

The simplest mode of covering narrow openings im masonry 
Walls. will be by a.single ashlar; this may be cut out in var- 
ious Ways, Fig. 284; but it, would thereby be weakened, and. frae 
ture at its centre ig to be feared. Fracture of a simple ash 
lar will less readily occur, if wrought from a very hard mate 
ial, or if raised at its centre, as in Fig. 284,5; a hollowed— 
out stone will not be so sasily broken if it be formed aS & 
keystones, as Fig. 285, or if a joint b6 arranged beforehand — 
where it threatens to. break. Whether hollowed-out or not, a 
stone may bs protected against fracture by ita load Eeiee’ oth- 
erwise supported, in the simplest way by two blocks, Fig. 285; 
This may be most perfectly accomplished by three youssoira, 

acting as an arch, Fig. 286. The same snd may often be attats 
ed by allowing a keyatone to extend through two cours6s, Fig. 
286. Or three voussoifs may be so joined that their lower gut 
faces forma plane... These and other modes of eovering narrow. 
openings are especially employed in cellar windows; the. arched 
form of the coyering stones may usually be chosen at pleasure, 
permitting the use of the most diverse forms, Fig. 287, it be-~ 
ing scaresly necessary to consider more than the decorative 
effect of thé arrangement. * ; 

As for the bond of these aimpler ifoneurace Cate of openings 
in Walls, the following motives. would result from previously _ 
treated ground-laws for bonds, it being assumed that the cons 
struction of the. covering and jambs is to be in cut gtons, 
1. In magonry of boulders and rubble, the stonés may have ir- 
regular and inclined end-jointa, these kinds of masonry being 
better suited for random jotats than vertical ones. , Fig. 288. . 
2. In polygonal and Cyelopéan masonry; one must seck for a 
suitable covering stone with horizontal under gurface, or to 
arrange three such stones with radial jofiats, Pig. 289+ also 
to afrange the jamb stones to form regular jambs, whether yert 
tcal in rectangular, or inclined in trapezoidal openings. An 
interesting example:of.a small window with bond suited for Cy- 
-clopean masonry ig here given, from the choir of the Cathedral 
‘at. Treyes, Fig. 290, of the end of the 12 th century. 

Ji he AP reguiar masonry, mostly composed of blocks with reen- 
trant angles, Fig. 7 being aN SeecetS of this from ont the 


CHAP. 16 OPENINGS IN WALLS. ~ » BA. 106, 
most varied modes of covering the openings become posstts 
and the jotnts and possible protecting bossed give rise to pe- 
culiar forms. Such arrangéments are entirely pleasing and p® 
proper for. the fortress-like character of many buildings, tf 
not too affected, as in the windows of the new Palace ih Bad- 
en-Baden. Fig. 291. 

4. In mixed kinds of masonry, partly built of quarried stone 
and partly of brick, of of stones from river beds in bariey- 
ear bond, the openinge should usually be covered by ashlafrs 
against which the bond abuts, or by arches, agains whose +OD 
the bond abuts as may chance. Beautiful Gxamples of such mix 
ed masonry of the Roman period, as well as mediaeval, ars 
shown in the illustrations from the Imperial Palace at Trey es, 
and from a buttress of the Nécolai Church in Bautzen, Figs. 
292, 293; 294. In theifirst, the masonry below the springing 
is built of alternations of 3 coursss of bricks and 3 of Qquar- 
ried rubble; the bricks of the arches are not trapezoidal, but 
merehy thin bricks; the quarried stones are roughly dressed, 
though not as ashlars. The bricks are 13 3-8 in. long by ] 9. 
16 in. thick, and the joints are as thick as the bricks. The 
largest tile in the arch is 2]1-8-8 in. square by 2 3-4 in. thick 
The dressed stones are & 1-2 in. thick and 7 1-8 to 8 11-16: in. 
broad. In the last, Fig. 294, larger blocks of granite alter- 
nate as voussoirs with smaller fragments, and the masonry is 
composed of quite irregular granite rubble, the angles being 
strengthened by larger regularly. dressed blocks of granite. 
 Gpus reticulatum ts seldom otherwise uged than fn combinat~- 

fon with regular arehes of brick or stone, against which it 
abuts as may happen. 3 

5. In peculiar kinds of ashlar masonry, like that previously 
degeribed fmem a church in Naples and the fortress in Flobnes, 
simple and narrow openings were formed, covered by a gingis. 
youssoir, 

6.. We have already considered in general openings in ashlar 
masonry for small spans,.as in cellar windows and small open- 
ings of all kinds for admission of light. Ina wider openings, 
there ig to be especially considered their covering by arches, 
(segmental, elliptical, semicircular and pointed), as well as 
jointing these arches in connection with the bond of the mase 
ry. To not weaken the crown of the arch, the extrados is ¢i- 
ther parallel to the iatradog, or the voussoirg are sO arrar 
ged-with the eoursgéd bond, that the k@yatone may hay@ the @§- 
required heignt. If the arch consists of but 3, 8 or 7 stmep 
it will net be y y gifficult to bond them with the ashlar ma- 
sonry, as t1¢ sci. Will gcarcely af: > more than 4 ure és 4 

ke peony rackioal reas ge aye division of tao youse: 
BR ear ——— lO - ee es 
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chosen as to be suited to the natural thickness « 
the stoné, at most 15 3-4 to 23 5-8 in, thick; for 
it. ts preferable tO compose the arch of as man 
pepe atales [t would therefore be well to base 
he atch on the least thiekness of layer of the 
the voussoir must be thicker at its outer edge 
intrados, and to divide the intrados into as man 
» including the keystone, as thé space permits; since 
Stability, it is preferable to lésseéen the gpan of the ar 
by corpbelling out the abutment, and the division of the arch . 
may vary within tolerably distant limits. | 
The division of thé arch fato voussoirs and of the wall int 
courses will collide if one division be not made dependent on, 
other, In the division of the courses and youssoirs, the 
following casés are possible: a, courgés of equal height: b, 
heights of courses alternately equal; ¢, the coursés of uneq- 
Wal heights; d, voussoirs of equal breadth; 6, breadths of 
voussoirs alternately equa le f£, ‘thei? widths unegual. 

Since the construction entirely dépéends on the form and clea 
clear span of the arch above the PSR ings caeH séparate casé 
leads to a spécial mode of diviston? {it is sufficient to remem 
ber here that strongly losded segment al arches spould haye 
tnacir depths increased towards their abutments, Pig. 295 a, and 
high archés towards their crowns, Fig. 285° b;. at the same time, 
when breadths of voussoirs are unequal, they should be wider 
towards the crown than towards the abutments. 

The jointing of arches of wide span, or the covering of nar 
row openings, its. always te be arranged a accordance with the 
hetzht of the coursés of the material, if the wall is built of 
2 thee if the arch {tself be of prick, - should always be cos 

tructed of youssoirs, of bricks cut or pressed to that form) 
or the bricks retain their rectangular form, and th® mortar 

ts e enlebalt apes are eRe eee ao) But it bison Sy ott cas- 


to their tae UE it is: ‘wines best in Pit ae caus tite 
to employ anormal form of brick througacut: wedge-shaped 
jCints aré preferable to trapezoidal bricks (?), and to 
aress Off the outer ends of the bricks, to unite well with the 
bond, would not only be formal,but also ugelégs. (Wedge-shia 
ed mortar joints ought to be ayotded;: otherwise, the middle 
joint. should be pinned or filled with «pees “then pean 
On. @ach face) 
ori oncentric brt has a steppe 
sae this may be done i 
Cad Or 
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| most iivergé mod es; foliage, heads, shields Of arms, ste. an 

| - guitable for its char acteriapation. The keystone: {g.the moss 

| important. point in arched ¢onstruction and. pequires special a 

m cénting; it aleo otfen serves for the. mos t- varied purposes, aa 

mm 8686©may. therefore be formed. a8 a. eorbel supporting a projecting . q 
* eornice, sometimes supporting a bust, a shield of aims, or. one 

. béaring: the number of the building. ~ The noblest decorat fon om 

keystone will always be. a human head; Sr! Amel npg ae 
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lic assembliés. De ai gk ' 
3. Consideration of/ Means of closing Doors and Windows... 

In all ff sarenceahe in walls intended ~ to be temporarily. opened® a 

or aanetion. this requirement will aid ia determining their. alae 
Tangement and plan. Rectangular doors and a are = 
Ce atevatie for: tne rooms of ‘dwellings, on 
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CHAP, 18. OPENINGS IN: WALLS. (7 « EAL 10s = 
wide to make the architraye and how much to ‘splay the. opentng. 
The principle of aod eh. of architraye Le as ed..on. ae asst 8 
ption that the opening in the wall 1s forr : 
the same bond is employed for the entire 1 
cr brick; or in other kinds. of masonry, 
ed by a Layer of ashlarg or bricks, “Pig. 306. 
tural principle, determining. the choice. of 

~ ing’ in a wall, consists, in enclosing the 
, architraye, rig against which ee 
 magon ry may be ashlar, 
ee kind, while the 
By the wall-face 
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From their tow hoeigh 
the admission of-coneid 
6itaer grouped in: twog, 
oy a proportionally low 
Omi. dd. when the water table 
i ; Lb a. The profile of the archi- 
trave may be entirely omitted, or be simply treated, socforme 
as to admit as much tight as possible, with an external rebats 
if wooden céllar sash. are necessary, or if the windows are fi 
éd; With an internal rebate; which may be omitted if the wood 
én ffame of the window fits into a rebate in the stone, Fig. 
31lz,, If the windows of the cellar story only serve to light 
rooms in the cellar, -they are generally mads.subordinate, but 
bac most varied combinations. with the ashlar masonry of the 
substructure are admissible, like those menticned in treating 
the simpler methods of eoyerine small. openings ta wails. Spe 
cial arrangements result from combining the windows of the bas 
basement story with those of jne cél lar. : i 
b* Windows in the Basement -Stor ; re 
The forms of windowg in the basement or lower gtory ars al- 
Ways suited to their arrangement. The basement of a house fo 
id tain smaller and therefore legs respectable 
e first story, the doorway and en- 
f it ce. or it will. be taken 


er yu 


Spa 
the basement usually contatne 

etc. , thereby becoming the 

upper story becomes subordinate and 
kfast room, nergery, boudoir, etc. 


3 


is found tn city nouses gt? ren bing 
subordinate dwellings. |. The: ¢charac- 
indieated by. the peeitr ec tur. Ut 
ler houses, the basement story 

Ss building, and the upper story. is 
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3 ination, and since it expresses Une pennra! feeling, 
“Nat the upper part shouldbe light and: the tower heavier, af. 
change must be made in the windows of the different stories, —- 
both tn dimensions ahd in treatm ment. | 
ec. Architraves of Windows, ee : 
Phe architraves, like most moulded portions, are often work- 
6d from common Stair-step blocks, where made possible by. a 
great development of the bus inesa Of quarrying stones, as in. 
Dresden; the rough blécks have normal dimensions of 7 1-3 to 8 
in. wide, and ate profile of the aPchitrays varies in width 
from 6 to 7 in. ; “yet the same width of architrave ig retained. 
in different stories, though this width my be. increased from 
the least to the greategt as according to the richness 
Of the profile and of the entire building, and also. according. 
tO the @jegance or simplicity Of its characters = 4." oe 
Since the clear width of the windows of di¢ferent. stories Va - 
PY, while the widths of their architraves- retain a normal co 
Width of about 6 }-8 tn: ths proportion of this to the. clear 
“width of the window varies from 1-7 to 1-9; eonsequéntly the- 
-architraves cof narrow, windows appear broad. while those of 
wide ones seen narrow, Dimens‘ions in Dresden are in ceneral 
tO be termed gmail, 'OWing- to the fine-grained sandstone used 
- there: architrayes . cf classic and Renaissance. windows are oe 
erally wider, from 1+4 to 1-6 tie clear Width. | = | 
We have so far considered the window an 1d its arent here as 
it appears normally in houses witn smooth plastered or stone. 
Walls, and where the architrayve. 1s not produced by spalying 
ine angles of the Opening, but: by the separate lintel and 
jambs of the Window. The. proj ection of the jamb-stones in” 
front of the face of the wall: magt at least be 9-10 in. for. oh 
Plain or |] 3-8 in. for moulded jamba, to make tts eifect geen) | . 
Satisfactory: other practical dimensions are given in Fig. 313, 
The Dresden school has’ fixed the. fotlowing norma! profileg: 
for. the architrayves of Windows, for the most varied cases oc-. 
curring in practice, all haying strictly a Renaissanc® charac- |" 
“ter, and being adapted to the Pirna sandstone used, though be 
oles Pring the proportions of the details to the es thette Senge. o« 
(The numbers refer to the aitfenent Rep ee. Of section of archi-: ” 
trave), oe 
il. Por smaller windows, Fig. 314, of simple character, oe in . 
wide and 9- 10 in. projection. area 
&. For smaller. windows of richer Character, game width ane 
projection, Fig, 315: the sunken panels may haves corners filled 
With rosettes or by delicate ornaments in very. Yich: arrang 
» 3. to 8. For windows of average ei2e; Fig. 316, Bimple ¢ 
‘Tich, elegantly or plainly profiled, 6 | -2 in. wide, b 3-8 re 
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projection, 

© ‘to 20. ,For wide windows, Fig. 317, more or léss simple or 
rich, richly or plainly profiled. with or without sunken pahe 
els, breadth 7 in. , projection 1 328 to 2 ine Fig 33..317,9 to2d, 

In all these profiles, sase of execution, Fensvat effect, 
the projections of sach fillet, cove and round, quartér-round 
and reverse ogee, are considered in the most earerul way. Tae 
peculiarities found in these profiles are the following: 

No.1 has feast projection. Nos.2, 18, 20," have sunk panels. 
Nos. 4, 7, 8, 13, 15, 16, 17, have flat surfaces separated by 
rounds. Nos, 2 and 19 terminate with reserss.ogees... No. 5 has 
an undercut quarter-round. Nos.6, 9, 18, havs reverss oges 
with round. No.9 nas its: entire profile projectingsin front 
of the wall-face, an exesptional ly permissible arrangement of 
néavy character. Nos. 15 and 17 have splayed bands... In all 
these profiles, the recalling of classic forms and the treat- 
ment of the architrave with imitated forms are suppressed as 
improper, the natura of the arenitrayve¢ being madsé acti: 

d. The so-called Ears. : 
Very ancient. reniniscences of wood conatruction yet Oe 
in the peculiar forms of the so-ealied sears of window. aveni- 
traves; if two window jambs, above which a lintel ts: placed, — 
are connected below by a transverse piece, Fig. 318, we shall 
obtain the form of such an architrave in the simplest way, if 
the moulding is carried arcund the edges of the ears, ths mo- 
tive is enrioned and the architrayvs of tne window is harmon- 
iousty developed. The lintel, Fig. 319, muet, project at. Least 
$-10 in. and must have a height @qual to the width of the arc 
itrave: the window sill may also form an sar 9-10 In. nigh and 
should have about the same width, and as 1 3-8 in. ds require 
for the wash, it must be 2 3-8 itn. wider: than the profile of. 
the arcnitrave. It is evident that only tne outer members of 
cae architravé mouldings ean be broken around the ears, oF at 

st only the principal band besides these; also that sunken 
eanaiae forming squares at the angles, are unsuited for appli 
cation to the gars, like diamond panets, since ugly angles 
would be produced in the first case an mide nts) ‘tions in 
the last, Pig. 320. ue a 

If it on desired to break the. entire or files : 
trave around the ears, their height must te -equal.to. = Tee. the 
width of the profile, Fig. 321; but the jamb must then” ‘be. about 
9-10 in, thicker, as a part Of. the ear must be worked-on it, o 
the lintel. muet be stilted about half the height of the ‘ears, 
Fig. 328, The latter arrangements ars awkward. It ig permisst 
ble to increase the height Of the ear by the width of its. cut 
er moulding, so bale the di cae the lintel, eats off & port. 


CHAP, 16. OPENINGS IN WALLS. KR. A. 
fon of the é6ap, Fig. 323, .whéen the jamb must be about 
“ps >Ker., Vieate 

it is to be noted hers, that a variation of the arrangement 
of the ¢ars, found in stuecco-work as well as in mitred wooden 
architraves, ig only proper and justifiable in stone construc- 
tion, where no attention need be paid to jointing and construc 
tion, as if the architecture were changed into pure sculpture, 

which its possible in thé soft gone of: Paris. In stueco or 
plaster work, one is 6ntirely independent of the constru uction 
and may therefore change: the ears at pleasure. 

To employ inclined jambs, or to make them wider below than 
at top to Obbain space for the earg, would be archate and 
scarcely justifiable in normal cases; it should also be remen- 
vered that the height of the ears may frequently be fixed by 
wali members, band-like frieses that run along the wall, or b 

the arrangement of mouldings with less projection that the 
cars, Fig.324 The Renaissance or Rococo idea of placing gut- 
+28 beneat th.the @ars to indicaté that the window bsiongs to 
the Doric: style is objéectionablé as being a pedantic fancy, 
liké sO many things devised by a mistaken classicism. : 

lf a window jamb stands on a séparate sill, which must proj 6c 
sufficiently from the wall to. give space for the jamb, tas fol 
lowing casés become possible; either the architrave moulding: 
abuts against the stll, Fig. 326, against a low plinth, Fig. 
327 @, against an inclined plane, Fig.327 b, /its foot is con-. 
cealed"by an ornament, Fig.327 c, or tae moulding is dl cee seek 
Fig. 327 d, so that its external band forms a plinth. 

The first and second arrangements have gomething ines biota 
and therefore incomplete; the termination of the moulding a- 
gaingt an Inclined plane, an. especial favorite during the Mid 
dle Ages, is the simplest. and yet most primitive form, suita- 
ble for the forms of jambs produced by splaying; its importand 
increagés. in case the moulding’ projects somuch as to require 

splaying for carrying off the water, as in entrances of saree 
st26 and similar arrangements. Heturning tHe moulding Acros 
the foot of the jamb is to be considered a Renaissance Deeat 
ion, and it may be either sinzle op double, ‘either merely. ar- 
ranged onthe front, or also on ‘the: sides. “Fig. iy dale ER RUN ooh) 

most pleasing arrangement, though requiring most worl. in stone 
ity ihe. is ‘that in which the foo of the jamb fs concealed b3 
ah ornament, a moddegof treatment much in fayor in’ Cerman ana” 
French Renaissance. 
& Window Caps. : 3 

The most obvious expedient for enriching therappearancs of s 
window, ‘at the same time partly protecting 10.from:Pain. water 
and balancing the sill, is the ass.of caps above the windows. | 


ene 
eons tructed, of. or 

VYy bicdit of. stones or 
bet beyond tne surface: 0 

if the projection of 

the  TRiLeze may be adcut 

structed of asnlar magon 

t of two or three aah- | 
shape, Fig, 329 or Vt should 
which may be enclosed bys 

in relief, or prepared 
‘ 

oject {rom ithe wall-face,, ffi 1s 
be also of plaster’ but at must have 
sam Lo ae vindow when @ars aYVe’ present, gO aa 

neroagch on: +7hem, [t is only proper to entirely omit. 
cap and the lintel of the window are work 

} are therefore strong enough to gap 

or when a special: discharging 

m. The cap will then pest directly o 
from which it should always be sépa4 


r 
POints: Figs: B30. 
slab 


horizontal of stone bulit<tnto the wall, 
zee lést form: has .a sloping. Wash at. top anda 
i er edge, Fig. 33] al Ite projection: requires td 
Ssupparted by a mouldine bé6neath tO Maks it satis factory to 
| and’ a better development needs a e¢rown 
Sree. According to: the-prejection of 
ita equal heights, the vertical surface may predoml- 
the @pper and lower mempers as in Pig.Jj31 b,c, or 
m2y be reduced to a minimum by these, Figs 33¢<. 
character -ef the cap accommodates itself.to. this, 
be néeavy with @*tnreRvetab and bhightswith a thin one. 
appearance of caps of equal heiait.may bevmodt fied bY a 
or more nearly port Zontal wash. Tae upper member, Fig 
a. terminating or crowning cone, “the bowe™ being a horia 
and. supporting one, Fig 334. evindentiyoin mMicher arrange 
these méenosra may be decorated bY leaf mouldings, beaded 
Vals, dentils and similar ornamental elements, according 
cUumstancss.. ONG may take 7 bes in... for tne nelgnit of 
the. cap tn formal” Cases olf PAGutPred to: be etd the wash may 
be more Inclined. | pig 
The, proj when oF the Gap me. DE increased b 


m rains sat tie 
much at the ends. 
ore preferable, and 
ndu than its front, eo thal 
\urfiacs “appears 0] \équat breadth, Pig. 335, the upper: and Tow 
subers’ proj eeting squaliy ail reund 3 
AS being @ principal coraics 
the cornice and cap may of 
! aleo essentially dalfferent 
ne proj éetving eornice, which crowns the waolp 
‘epainal member for mahy objects, buildings 
a8 Wel] as turn so that supporting oP crowning, itgnt. oF 
16av ¥, Swer and ‘uppsr mémoers appoar desifable, without the 
eed of a Water spout, a leading feature of the cornice @f the 
lasgic tempts. Py tradittonal custom tae GPeexs Paitated the 
form.of water gutter where it could not: oe required, just 


architects ef the Middle Ages from forces of havit also. 
employed the so-called garacyls wnen useless. Ths iameus: door 
of the Brectheum, above which g regular cap oecure for the 
rirat time after the older Beyptian temples,.and whieh 16 6a? 
eemed ag of unique beauly by tie orthodox Neu Heilenteta eae 
hibitea a mixture of rerined gculpture.and & lack of arent tects 
raj thought. A cap of similar charagter, whose csowning ee 
er is changed tnto a. formal water gurter, may be appropriate 
in certain eases if the crowning member be made @. gutter of 
thin metal above a widely. projecting géigon of thin boards. 

Sut the imitated gutter ig meaningless, when:a more fou ful 
filling no purpose, and if’ the Greeks had become accustomed b0 
regard the cornics and water gutter as insepstabee ideas, or 
nad reached the fables conchusion, that since 4 water gpeter 
must be treated asa crowning member, conversely, @ crowning 
member-must be formed 1iké e gutter, we need not imitate any 
nonssnee of: that kind. : : 

Gothic likewise committed the fault Of using the very 2ppro- 
opiate wash with its drip, commonly employed as a, cornices, 2s 
a natural form-of cornice whsre no Water was to be thrown ot: 
The Creska employed thé geigon as the™principal part of Une 
cornice, making shfS*#rejeet as far saepescibl@ so that snelt- 
er from rain might«be found beneath Tir etne Middle Ages fcar- 
ed torrents of rain bud Little and deairec ta get rid of the 
‘rain water as quickly as possible ia -Tainer 4 short-sighted 
way without caring enough for its final Gigpesal er whekag™ 
any. provision would be made for this op note... The need of a 

nein l hohe eee Suk * ox 
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cornice exists for s wardrobe, a, stove or an altar, 
‘t as much as for a houge or a tower: still, in the three 
rst cases it will only act as a crowning member. and not to 
rry off water. In the same way a cap may be: Pequired in: ths 
terior of a building, for furniture, niches uh walls, and 
r altars, monuments, soors and windows, stoves, etc. , 69 6a% 
fy esthetic requirementa without fulfilling any material pur 
Se. Thene always remains an affinity between a cap and a 
mice if their purposes are likewise allied, yet they are 
yt tdentical, one being and remaining. a cornices, the otner a 
Dp. . 
When a cap ts required to have considerable projection its 
ds must be i Bekah doa eg consoles. The idéa of a cap with 
insolés in the simples: form is that of a slao projecting 
rongly forwards and supported by a corbel at sach end, Fig. 
6; to make tnese appear -eltective tne slab should mroject 
it bittie beyond them, only so much as necessary, wnile its 
dg may project more; the lover members of tne cap are.broken . 
ound the conse Piiad acess the under side of tne cap, ho not ap- 
ar too néeavy, may bs pec eye ted by sunken panels, Fig.337, 
1e@ consoles may be ote od Liat the Lintel ef the: window or. 
or; only occupying the height of the frieas: taney will: then 
hve the same width as tne: Rib haee above which they are pla 
Aes age outside the arecnitraye, Which 
ig, 396: 2 form of strong inclination is 
én preferable, corre: ponding to the slendernées, of the, wind- 
7 No absofute rule can be piyen for their dimensions, yet 
t will serve as a basig to make their breadth 4 to 4 3-6 in. 
i@ their total neignt 17 to Sl. in, exclusive of the lower maa 
er of the: ¢ap. » Thess aimens i ons narmoni2Ze well with tnoss 
iven for architraves and thoeé of the cap,» [% should also oe 
otcied here that the lower members of the cap, broken around 
he consoles, ghould te worked on the cap itself, and therefore 
profiling them, attention must be paid to .gne form of the 
ap and aiso to wat of the consoles,, .Waen consoles are used, 
decoration of the friezé above the lintel is then more justt 
iable because it may bé treated with peculiar propriety‘as a 
ecoratiye panel. a ye | 
A further means of enriching window architecture consists in 
he arrangement of a window sill, on which stand the window 
ambs, and which partly serves a decorative purpose, and is 
artly desribale on estaetic grounds, and partly results from 
aterial requirementea. 
f. Window Stiye. | | 
The window sill. is a-kKind.of cornice, “projecting sufficient- - 
to recelve the: arenitrave, Of at Jeast §.to 13 3-4 in. for 


Bd , hes 356, or are 
Kt ends babween them, 


TOT. get 
~ 


3 a 


a 
* 73 " 
i 


“OPEN mies ty WALLS. CU ee NG 
Tt & projection | 
> | wi t hout | 


3 


y 


a eet fala ry 


b profile 1ike-1 
B string course, while th 
pees the atring ourge 
ee he are a leopmout 3 


es 


CHAP. 16. OPE UN > 4 WAL LD. » 2X Fs 
projection of the wall surface, in case it projects beyond the 
string-courge. If. the upper or. lower members of tne sil! Fe: 
omitted on the string-course, it should hays a gréater proj} sc- 
tinn and a more solid character than in tne second case; it in 

the first case appears as a strongly projecting cornice; in 

the second, as a lighter band with terminal, or crowning memb- 

ers. Fig. 345. The projection of the sill may then be obtain 

ed in different.ways, either by omitting tas drip or the stp. 

hb by supporting the sil] on small consoles, shall pilas- 
ers, or bY a projection of tae wall. | : : 

3, Tae sill is supported by consoles. The same general rue . 
les then apply to the Cena o tae ag to thecsconsolés of Caps; 
they should have the same breadth as the arehitraves osneath 
which they should be e@xactly placed; they eheloss a epace bet- 
ween them, if as oiten happens, they rest on a base or writes tae Vt 

ected by-a-small band benéath their lower ends, Fig. S46 ana. 
wee frieze-like interspace likewise aifordas opportunity ret 
decoration by geunkéen panels of alt ae The upper members 
of the consoles, when these are also lower members of the sil}” 
require consideration on both points. The under side. of tac. 
sill, ltke- that. of ‘the Cap, may not only be decorated bY sunk- 
en panels, cofiers, tc. , but must be so if the-sill projects 
considerably, to remove the character of heaviness from tne 
view of the under sidé. 

4. The sills rest ona slight projection beneath the window 
It will often be deemed advisable to form 2 projection beneath 
the window, which not only gives it a more slendsr ‘characte? . 
and ig therefore necessary, if the heignt of the window is . 
small in proportion to ita breadth, bul is also desirable for” 
widely proj ecting sills, vwhich it. is not desi*®abdle or. cet ie 
to support bY ecnsoles. Tacss projections may be leit smootn’ | 
op de decorated by sunken panels of all kinds, Fip. 348, by mée- 
dallions, heads, wreaths, €tc.,.and may be liimtied at eacen: 
side by short pilasters that enelose 2 gunkeéen panédl, Fig. 346. - 

K Tye sill is ‘formed as a low base, wateh may 0s connec ted 
vith the. base of the. buildings in. basement story, Pilg. 343. : 
This tay occur for different reasons. In casés usually found. 
in*houses, it may be. degirable to restrict the normal piveriae 

height of the window projection to about 3) hugeiny s art bess 
ing 2 Wall; the remainder an iron lattice; this wa = 
issible if the windows of the belle etage be ee 

ieir sill forme a seat on tne interior, aboy 

balustrade cf iron lattice-work or a fixedewe 

a back. or a second: balustrade intended to sup) 
| s tia case tisntgener sroportions af 
‘- Meg wee: aemoat sr 4 or oe sata 


IN. WAL a AST ae 
rayle to nos place the. string. 
,t the same Heignat as the innee. 
stronger construction to tae Wha 
2 wehes in the lower story. The 
usually placed at ths same height as toe 
may. be éd lower if required; andthe sill ber 2 
then formed like ; ase, Fig. 343. [t°may be advisable go... 
mention a: fourth ca that of making the @hntire height 3) Pan 
in. Of masonry and insbee tng: 2 low project ton between the Bit. 
and architrave, which ds returned across below. this panel): ‘Pigs 
347; finally, a similar arrangement may be: necessary on proper 
for tne reason that the base of the window in the basement ste 
py may be combined with the base of<the bullding, and pernaps 
form a group with tne céilar window also, Figs. 346, 349, 350K: 
The drawings of forms of windows givén in’ Figs. 348 to 350 
are from the Dresden School, ae 
g.. Abnormal! Forms of Windows. : 
The Italian High Renaissance invented a form of wiadon: in a 
perhaps isclated case, which harmonizes with tne ‘rude charact- 
er of rustic masonry. without differing from the general form, 
and consists in a simple treatment of the narrow arehitrayve by. 
méans of flat bands and splayed surfaces, with the necessary | 
rebaté for the window shutters. The considerable. thickness” of 
the walls of a basement story afforded wide jambs and soffite:- 
for the windows, hence narrow architraves and gimple and. eter 
profiles, of which a few varieties are given in Fig. 351, are «: 
fully justified. For the same reasons, rusticated windows: ‘of. 
a basement story or of shops are treated with simple architra- 
vVés based on the motive, of, a splayed surface, “Fig. 3828 
the windows of shops generally require a shee tal arrangement * 
for reception of iron shutters, the weight of their. aPenitra-— 
ves is incréased by tné wooden framé, and tne space | ‘petween.. eM 
the two for receiving the shutters of plate iron... The pimple.” 
est mode of forming the séctions of rusticated windows is to. * 
omit any special architravé; the rustication then eitner ioe 
in front of tne jamb of the window, or is returned - around - 2 ans 
stopping against a reveal, whicn wise determines its greatest 
projection, Fig. 353. A further simple form of window 15.4: fa- 
vorite in the Italian Renaissance, especially for modest build 
ings or for subordinate windows. It consists: tn leaving tae 
outer gurface of the jamb flat, its inner edge only being bor- 
déred by a simple moulding, woh may both project: then tas 
flat surface and recedé behind it, Fig.354. From these two 
motives are developsd two very pleasing others by. sexe Lee. 
out the sill, and by carrying the flat architrays arcund 2% oP. 
not. Tne corbelled sill may have forms very yaried in: (Plan. 
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Fig. 355\. and its profile may be formed independent ly of tne 
profile of the architraye, Fig. 355. 3 
Another motive, derived from these and stgiiar artangeménts, 
consists in ie oiaa eg the outline forms of the outer band; 
especially with forms of console-like volutes in connection 
with foliage and palm-leaves, employed during the High Renal-; 
Ssance for the st diverse purposes: to lo6nd a décorative 
/ smaller windows of mezzanine stories, or 
toilight vaults of rooms, in contrast. with the 
forms of the windows of the principal. stories, Fig 
Reman buildings especially used this expedient. 
From this was déevéloped the inexhaustible motive of the é6n- 
closure of inserted sculy tures bY architrayés, built into tne 
Walls as if found ‘on the site of the building by the excava- 
tors, and which were to be harmoniZed with the architecture, 
Fig.358,. The late Renaissance obtained the most varied effect 
by combining ail these décorative: motives with caps, sills, 
congsolés, and. otner window-motives: This is not the place to 
gO into all these details, principally borrowéd: from palattal 
archit ecture, and reference must therefore be madé to publica 


tions on Italian, French, and, German Renaissance, which afio 
a multitudé of ideas for use. to rare cases. | 


MezZanine windows usually have greater with than height, 
are therefore sometimes divided by a céntral muflicn; ars. 
squaré, or their height morse rarely exceeds their width. In 
exc@ptional cases, according: to the architecture in which tnhep 
are employed, they may take any suitable form other than reéct- 
angular, be treated as wheel-windows, or formed in any other 
way, Fig. 359. The same is true of all smaller openings found 
in all kinds: of buildings. 

he: Abnormal Forms ‘of Caps. 

Different requirements may exist, which ih houses of several 
stoniss léad to dissatisfaction with simple: forms of window 
caps and. tO a geatch for PEAR EY t OR ae The principal catse of 
this is always the desire to size tne aditterent stories 
of a building, Natura] reg Avenents and associated ideas led 
tO the treatment of the basement as the hAeavy, bola and simple 
story: of the belle .etage ag ees most. prominent or all, eevere 
and. yet noble, ‘and of the uppermost as’ the Jightvést and mest” 
graceful, requiring and capable of the most °decoratton: a 
ground-law O€ architectural. treatment also eonsists, not. ins 
seeking variety and richness Pa chanpe of motives alone, but: 
in the enhancement: of motives.” From simple window architraves 
We have Obtained the following» sertes ct motiveés. . ae 

Architrave without ears.) architrave with ears 
With caps: 4, °RPren.?t tapeieien Cap ahd sills 5 


| 


18. 
trav? 3, boy @ consg 
sill supported by corbets: 7, 
ial projection of the wal! 
richment of the motive leads 
cap is introduced: and fur 
cap; Which becomés the de 
Ving the cap by orname 
cap receives an attic oie 
,or 12, .a purely ornaniental 
Take, for example, a 
which is to have four 
principal facade next 
with a projection anil 
the garden facades witn: pt 
small] flat, consisting of 
Dee tae POOR RESO. 
in: each: fa 
opal ceful propert] ; 
ivst be separated. from theo 
lL tne’ upper story treéateqn 1 
NA CRO lance tne. Daseners 
Windows of the bellé etage mo 
otner Ory, 80 a8 tO. charact 
therefore furnish tts windows 
ing them bY a Tight string 
proportions of the houss 
contains the living room ar 
tne other projection eontains 
as to enlarge this 
The living room is char 
iment. [f we assume tne 
door to this 
from the other windows, and 
cial distinction. “To treat 
and dining room more platnty 
same flat will hardly be 
the house on the garden 
suffer from too great 
would indicate, those rooms 
poss lole. ® 
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ancnitrave wita cap, 
archnitrave With eap and 
a base below. the window; an ¢n- 
to where an v-anpular pediment 
with efecular. pediment 
reular ¢ap 10; by interrurg 

In exceptional. cases, a 
eption an inacribed tablet, 11 
sitire- Fig. 380 ‘a6 bs; 

ry detached houses, Fig. 361; 
facades, & being tae unbroken’ 
bt, b the: facade next tas garden 
cand d being 
SLOPy contains @ : 
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room, living’ Poom, bed room, 7; 
sufftelant.” “The house. pos- 
the basement should: therefore 
ther stories bY a st pring course, 

ke a frieze or enclosed by.a 
story, We now nave to make the 
re prominent than those of any | 
erize this as: tne best ‘story. We 
with ¢aps with conaciles, connect 
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OPENINGS IN WALLS. ay ie atk 
conte Eh eRn with the. frieze;. yet the window of 
ng me, nguished by &@ decorative cap, Fig. 
fhe windows of the Eason’ willtfulfil their purpose if 
are Of simple. form, as tney act in cade aaa nde ne 
of the house, and a more severe and simpler 
that of the wihdows of the belle etage will | 
house: with four, facades, but two of these 
3t the samé time: hence unity and variety are to 
in the two facades visitvle at oneée. Tne vrPincipal aie ae 
peasr perfectly symmetrical here, because ‘but a single kind of 
window is found in each story | | 
The side and rear facades taken together, form a group i, 
varied, yet united effect. There still remins: the treatmen’ 
of the doorway, which must aes have a transom light for 
lighting the hall. If the windows of the staircase nall are 
arranged in the usual manner, not at the same height as tne 
windows of the stories, but with referencé to the landings, 
thig not only gives rise to many peculiar combinations with 
the string courses, but may perhaps exercises a reacting influ- 
6nee on the. forms of: the other facadés. Since a harmony of 
the facades may only be obtained when all the motives cceur- 
rine on tnem find their fullést development, tne arrangement: 
of the staircase windows assumed here conflicts with those O7% 
the other. facades, and requires to be softened, Tne staireass 
windows sé@rve purposes other than thoss of the living rooms, 
and eg t therefore be developed in a different way. The low 
est window seéeryées as a transom for lighting thé hall and may 
receive an angular pediment cap: or in its place may be used 
s tablet inscribed with the name of the owner, date of erect. 
Fon; eta, The window abovs this has a decorated cirewhar pecs 
iment, whoge character is always less severe than that of an” 
angular pediment cap, The uppermost. window may have a purely 
decorative cap. et : : 
We have: here piven an indication how artistic expedients 
should be employed in a special ease. Tne general ground -laws 
of contrast. of effect and of internal and external truta deta” 
ermine our choice of the different motivés of form, starting 
from certain normals, not throwing together motives at, our fan 
Cy. The law of enhancement cf motives, with the other law 
that a seriss of simtlar elements require the middie and 6ncs 
to be made prominent because being special points, oF that 
their recurrence in a periodie seriss must be accsntsd, requi 
res the strongest motives to eharacterize the points to be 
made most pr pees nd the weaker to be subordinated, ands 
strict attention simplifying the motives (of tne. ALLRED. 
xtoriés. | 
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consisting merely of a basement.and first story, 
bé in accordance with the means at our disposal and 
h the character of the building, to select for tne win 
the belle etape or lower story a stronger or richer mo 
form, than for the upper story; a window with cap and 
both on consolss, woulda usuallyoe sufgfictient for richer 
designs: but the atronger motive of tne angul 27 pediment, oF 
the weaker one of a decorated cap, would be restricted to thos 
windows of the same story, which are to te specially character 
ized: thus the strongest motive must not be s@lected for the: 
yenera!l one, leaving no means remaining for distinguishing spe 
eial cages. and requiring one to déscénd to a lesser moti. 
In the same way, tne fcineiee' of the other and subordinate story 
should be redlcéd a déereé, that the belle stags may hays ere 
dus effects Lf the bagenen.t be-als@ the belle stage, a combi - 
nation of the architecture of the windows with the base ane un 
the cellar habeas in a grouped mot ivé , or the combined eff-- 
ect of these elements asa. wnacle, ‘even if not connected, will 
appear so cae and sorrich, .that the sills do not require tne) 
additional effect of corpets.”. Geen Mua 
The windows of the upper shor’, which only contains th 18. bed: 
rooms; breaktast room, nursery dressing roome and guest chams=: 
ber,. while tue velle etage contains the rooms for: social purpe 
s6és, the magters Troon, fiying Toon, @tcw, should: therefore ‘be 
treated in a subordinate way, be simpler, end theretore light-— 
er and 1@ss severe. Conversely, if the belle stage be the up-"- 
per story, and, the’ around tloor be altetted to inferior purpoe = 
ees, the basement must be simply and bolaly treat ed Bi OR 
heavier. wnile the belle etage requires richer and «till str 
enrong and. elegant forms : 
The Italian Renaissance may be reproached with having reta aie 
Doric. Tende- and Corinthian orders: 26.2 fixed series of: 
characters of the etories;*ealling. the circular pediment 
and: the angular one Corinthian, forgetting that in coms 
pound and angurar peciments. of eQgua le heisnt, the round 
pediment always possesese tne. character of nesy {ness with less 
atrength than the engular ones thia eauged. a. eontradtetion in 
the architecture of many palaces and nouses, if Dorie ce ) 
were émployed in the basement and loniec in, thse first story, 
with alternating circular and angular pediments,. “as in the: Par 
dolphini Palace, Florence. . Alternatios of reund and. angular 
pediment caps in. ths same round has its aavantages if tns gsiory 
‘eontains more than three windows; a certain contradiétion ev on 
then Pemains,..ag on’ $he facade of tne Bartolial Palace, Fiocr- 
ence; the stronger motives are too much concentrated... Lf the 
caps alterna in case of four windows as in: the Pandelphint 
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se Palace, Rome, a doubly un- 
the ends-’are difierent witaout 
sntre is not accented. An, alte 
ereanre in. cass of five windows, (é& 
wngula padement caps were ugéd at the middle and 
with erteut Pent caps over the intermediate wind- 
ows. Palladi 2:9 lie expedient in tne Chteragati Palace.a, 
Vicenza witn good results, [n case of a longer series of win 
dows, Found and. gular pediménts should preferably only ve 4 
ployed as a n@ans of emphasizing the centre ahd ends. » The-ad 
joined schemes, Fig. 384, ¢ive examples of waves in which a: >. 
cnangée of motivyés is admissi»5!6 tn different” cages without in 
‘jury to the untiy op varies ¥ 3 a 
i. Forms of Pediment. Cans, | : ‘See 
As for the forms of angular and elrcvlar pediment caps, tnel 
isights may be mads about 1-4 to 2-9 their spans. The mould-«- 
ings Of angular and curvy éd pedimenta’ are: gimilar.to, those of 
horizontal caps;. the two following cases may occur; tne Upper 
or crowning member is 6itner merely carried around the pedim— 
ént cap and omitted on the horizontal retum,. which terminates 
at top merely with the member connecting the facia and the 
crown mould; or the entiré moulding is carriéd along the hom 
ontal cornice, on whith tne moulded gable reste, and stops ‘a 
gainst a slightly inelined plané.” In the first cass, the int 
érmédiate fillet encloses the tympanum: in théclast, thie is 
done by the meee ti JOUR is ogame foee the upper member AGNES Oe 
PuLly devslopéd «in: front az wal) oS) sidewd,s 4) wreguires. to. De 
slig nay broken. at. tae anal Of ERG Gap, whieh. bak reality is 
less dis urbiny than if the profile be distorted at the Sapte. 
The vacant spacé enclosed. by the mouldings of a ecineular or 
angular pediment is properly decorated by an OFfmament, @ ‘shi 
shield of arms, head, wieathy oy decorative geulptures, etc, 
Fig. 364,’ so as not to preduce the impression of emptiness and. 
heaviness; the back-ground of this tympanum mayaprojeet beyond 
the face of the wall if the pediment {ts supported oy consol Ss. 
Classic and Renaissance styles. gave the same profiles. tO. an- 
gular and circular pediments and to the horizontal caps ean 
Which they rest, Strictly speaking, this is unn 66.68 Sie 
pediment is always something different from the hori se 
and it has too heavy an effect in many cases, if both hays t 
same profile: in the heriZzontal cap, the seison Te tne ‘princt- 
pal part, but. is of, secondary Importance in’ the pediment, and 
the crown mould of the: euryed, er aneular pediments: will bake 
the first place, ag being the crowning member of the 6ntire 
window, the geison playing a subordinate parts it will there- 
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pediment narrower than that of the horizontal cap, to al- 
w the crown moulding of the former to predominate, the lat- 
ter ending with merely a terminal member, and to make the sup- 
porting lower member of a pediment lighter than that of the 
horizontal cap, Fig. 365 
Broken cifeular piers lnae ia are produced by accenting the mid- 
die of the arch by a grouped ornament of any kind, ( follage; 
suspsndéd garlands, wreaths,shields of afms, vases, palm-1 €av 9g 
heads, @tc¢.), placed between the volute-like ends of the Drok- 
en curve, Fig. 366. The upperffillet of the crowning membsr is” 
curved around an 6ye, formed like a rosette, against which, 
and the ornament, the other members stop. These broken circu- 
lar pedémentgcaps, as well as’ the purely décorative caps, noth 
ing else than ornamental ecrownings above horizontal caps, Pt 
mit a free treatment, which may be varied in accordancs with | 
the spécial case In which they are. used. 
[f it be justifiable to break the less severs circular pare 
mént caps and sive them a décorative character, to break. ane 
lar pediments at the apex, a favorite idea in late Roman: and: . 
laté Renaissance, sO that a bugt or other sculpture may proj -. 
ect above the apex, is an objectionable expedient of depenerat: 
art, which passes beyond its natural ‘limits. A given motive 
may not be modified or enhanced at pleasure, but only within 
certain limits, Many things indeed: exist, wnich according to 
eeneral laws, are more or less pleasingly formed, but the pro- 
priety of their existence ts not baséd on their pleasing app ee 
ranee, but on the purpose which they may servé, This pleasing 
effect only takes the lead ing | Rees in free ‘ornament. 
j. Cap with Consoles, . eee 
If the caps be supported by eunoureny these flank ths jambs”, 
on either side, and the ears aré then best omitted: The congo. 
les project directly from the wall-face, or from a pilaster of 
equal breadth, which may be flat, “or be bordered by an archi- 
trays mould ing, Files 367.0 .Phe width of this pilagter will be — 
fixed by the fact that the console,’ to appear capable of sup-. 
porting the cap, must have gréater. height than breadth; the 
higher it is the narrower it may be, but’ the lower it is the 
broader it should be. The width of the pilaster must be deter. 
mined accordingly, but in normal cases will be narrower than — 
the architrave-of. the window. [If .the projection be broad in. 
proportionally low consoles, the architrave of the window must. 
‘be made proporttonalty narrower, as in Fig. 387, sincs the éent-— 
ire finish of the window would otherwise Appear too wide in 
proportion to the clead width of the. WOO aie 
This. pilaster always reguirés gone projection from the wall- 
face and*panelled aghlars may het therefore abut against it, « 
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lignt rooms of eréater depth than in houses, “and +t 
cker. The windows therefore requir 
their jambs are wider, and their. cer 
From their requirements, these build 
2 y more solid and massive: than’ houses, 
thereforeneguire bolder artistic expedisnts. The greater 
width of the windows is first, since this has a decided efféch 
If the windows are rectangular, careful attention must be paid 
to relieving’ the Lintel- of load; and" it: must “have a preater 
height than in houses, to not break at its centre. © In simple: 
ashlar masonry; the lintel will be a’ sinsle block, and to re." 
lieve it, the stones above it must be supported by eorbelling’™ 
and radial jointing, Biel376,. ff jambs are used) it’ may hap- 
pen that a frieze is formed below or above the architraye moul 
dingas at a or b, Pig. 376, A corresponding case is when’ the. 
lintel of the window forms a compléts entablature supvorted by 
pllasters, which also project from the wallesurface, Fig. 377. 
This entablature has its erowming cornice with or without pedt 
ment; & separate architrave, composed of two jambs and a lint- 
61, may enclosé' the-opening. [If the pilasters be replaced by 
columns, we obtain the canopied window, guth @ favorite in tne 
High Renaissancs,. with all its consequences, such as the ped- 
estal, perforatsd window parapet, stc, But this window areni- 
tecture requires either a bold recession of the stories to per 
iit the columns and their pedestals to stand free infront of 
the face of the wall, or the pedestais of the cOlumns must a- 
pain be supported by columns, cogsoles or caryatids. This wir 
low motive may also be developed into complete bay-windows, en 
iched by doubling the columns, by the aid of: pilasters, or <) 
nay be changéd into. the frequently employed loggia motive bY ae 
Pntroduction of archés over pilasters or columns, : ae 
The arched window is developed most simply from ashlar con-. = 
puruction. Italian palace architecture developed the arched : 
vindow in. the most eompltete manner; archeseare absolutely redi - 
Wuired by the great width of the window: Its form resulte 
rom the struetural principle, either a special: ston® archi - 
ray’ being formed, projecting from the wall-face6, and which ..° 
2y be crowned by an @ntablature and. pediment or @ ciroutar..” 
ap, or the archtvolt moulding is wrought on the ashlars then- 
elves, If the window is so large that the glass requires in-. 
ermédiate divisions, these are provided by the usé of small 
Olums or pilasters, which limit the openings in the window, 
he motive af the windows of the early Florentine palaces: tie 
mall columns are covered by a horizontal lintel oY spannsa by 
renes, the tympanum sbore tiem oeing perforated, sO that. a | 
ind.of Window tracery is° prem@ees’ with the came MEANT Ae As ye, 
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CHAP. 16... OPENINGS IN WALLS. Be Aa L283, 
‘that of the mediaeval. If the window consiste of. three divi 
fons, it naturally réBults, if no horizontal 1ineel is used, 
that the middle part ig made as high as possiols, and the spe 
drels are filled by cireles, Fig. 378 a. In: case of a hort Zon 
tal lintel, a large cirele in the centre with 2 smaller at e¢ 
Gach side is an appropriate arrangement, Fiz.378 b. 
A horizontal lintel, Fig: 378 b, does not generally look wel 
if tne tympanum of the window is filled) by eireles or by othe 
closed figurés, as the taneency of 4 complete cirele and 4 
straight line is not so good esthetically, as: tf it were tang 
ént to one or more curved lines, One of the best proportions ~ 
_ for windows of three divisions is obtained bY dividing. the 
diameter into three equal parts, describing emall circles on 
1-3 the diameter next each epringing, ‘then drawing «a large et 
cle between them and the semicircle, letting the semicircles 
of each division of the window be tangent to these three cir. 
cles, Fig.378 ec. Phe sprining point is therepy lowered and 
the upper tracery pains in importance. so 
Another motive for dividing windows in two or three parts) . 
. only applicable to rectangular windows, is to palce horisonta 
lintels above the window jambs, forming transom lights aboys 
them by means of short pilasters also connected by horiZontal 
linaéls, Fig.379 a. This arrangement is particularly justi fi: 
ble when the transoms are fixed, only the lower portion of thé 
window being opened. The transom bar must then be moulded to 
form a Wash. The central vertical mullion may then be treat ed 
aS a supporting pilaster. In windows of this kind containing 
three divisions, the central transom bar may be omitted, mak- 
ing the central window higher than the side windows. The dif 
ferent mullions may likewise support circles and sémicireles, 
Fig. 379 b. | | | | 
3, The Church Window. pe eee 
Ths ehurch window falls outside the limits. of ordinary con-’ 
struction, both from its considerable dimsnsions, and especia 
ly from its height, as welt as by ittsppurpose of lighting the 
House of Cod, and one must avoid everything ‘ofa secular char 
2actér in its appearanc®, as well as all aecorative expedients, 
tending to recall the construction of houses and palaces. The 
considerable thickness of the Walle afford Broad jambs,’ Usua) 
ly splayed with or without mouldings, ff /the windows are not 
simple openings between plers or columns supporting entablat= 
‘res, but are spanned by arches, all tne-forme.of archés perm 
{ssible in secular epehitectipe are te -be-ogxadmd od with the ex 
: Peular and spointed aPGH; 


‘fon of the indispensable semicireniar ena ss 
if elightiy potnted Or Gepressed-pointsd, is always ap 
Fe in church architecture, unlesa forme of classic tem 
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temples are wilfully introduced, .will a lweee return tO. tAS 
forms introducéd. by the Middle Agés more than secular arenis 
ectureé, assuming that the structural principle is to govern,. 
On esthetic grounds, thé pointed arch retains its superiority? 
over tne circular arch if. properly used. Thug in a group of 

ireeé churen sntrances or windows, a pointed aren between wwe 
eémicircular. ones gives @ more varied appearance than thres 
emicirculsar arches. In using the pointed arch, we are. not 
bliged to accept all the’ consequences resubtinge thereiron in 
Gothic, If we do désire to build exactly in Gothic, gut to Te- 
tionally deduce architeetural forms from structural and setner 
ical requirements, in’ Many questions of cuurem architecture: we: 
shall still touch upon the Gothic style, but must carefully a- 
void everytaing specific to-that style, and which may-as well 
oP even better be replaced by other. forms. 
4. . The Wheel Window, 
We can never exclude the wnee] window from church architect- 
ure. It always remains the form of window most pleasing. and 
St suitable for certain purposes. If the wheel window be 
io; divided bYaan iron: framé-work for the glazing’, bub’ by, ston 
work, one should always recur to motives common tn the Mizdile 
Ages, and eitner arrange around a céntke radial muliiong, 
whose outer ends aré connected by arches in any way, Or a syst 
em of perforated slabs, in which the detail forms specifically 
belonging to Cothic and. Romanesque should be verg carefully a- 
voided. A cirele is a géneral form and always: réguired in ar- 
chitecture,. out the fobls and cusps of*Gothic tracery are spe- 
cific and no longer necessary in church architecture, © A scrol 
work of plant stems may be used as a motive for the tracery of 
church windows witan the jcints horiZontal, or arranged In ac- 
cordance with principles of arched construction.  In-this way, 
tracery may be invented, whose form enti rely. corresponds to 
the principle of the Renals sanc® style, while its. construction 
and moulding are in accordance wth the mediaeval Srinciple. 
Fig, 360. : : 
). Window Tracery. 
Vertical divisions of windows may form a pyatemeot mullions 
like those cf mediaeval, tracery, OF a syetenm or. perforated hor 
izontal slabs of stone placed one above another, in this case 
also, the form-principle of the Renaissance admits of, ths most 
varied forms, seroll-work, tapestry patterng,. ‘the use of fig- 
ure, plans, and O Pham déeoravPens of all kinds. The sea 
dings are simitar in principle to those of m@agiacval styles 
even admitting affreer treatmens. A Treen f0Pn- of palterns nat 
wind ow tracer? is suitable for the Christian Ghaurch, a more | 
strictly peometrical one for the synagogue, without the necés- 
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CHAP. 18. “OPENINGS IN WALLS: Boe Bas Saked Ve 
sity of borrowing from the. Moorish style. “After tae’ Clad ate 
métnod, it is possisle to divide windows b¥ placing pilasters 
above @ach other, supporting horizontal intermediate cornices 
and connected by arches, Pig/3@1, These cornices require 4 
wash on top, The lower part of the churéh window best stands 
On @ splay, Fig. 382, which carries off the water and ends wita’ 
a drip moulding to keep the water off the wall. 

6. Transom Windows and Skyligiate, 

Small windows frequently serve to light upper galleries: of 
halls as well as the esiling. Lf they are not windows of ordi. 
nary and normal form, they may take different forms): as permit 
ted by the external architecture, eitcular or oblong, with an- 
gles cut off, semicircular, ete. They aré always subordinates: . 
and are preferably treated th accordance with the arrangement. 
of the facade. They are sometimes ce in the frieze under 
the roof-cornice or its» e6ntablature oy 


7» and 8. Doors and Gateways. ens ee: 

For doorg and gateways of rooms, public: walladings. palaces —. 
and ChURghes., the same is applicable, ad fOr Openings in walle. 
in general, and a portion of that statewin. regard te windows, - 
-In the a acne form, the door is merely enclosed by an afchi- 
trave, either with jambs and a lintel proj écting from the wall: 
face, or by mouldings receding behind the wall.face and wrough 


on the ashlars, The architrave should be changed below into a. 
kind of pee in some way, either simply aye agains t bli tae 
or return around it, oe 

The poet on of the arehitrave should®have 1-7 to. 1-2 the. 

clear’ width of the doorway. In the early Florentine palaess 
witno their massive bogsed aghlars, the breadth of the areni- 
trave is about 1-2 that of thé door. The doorway will appear 
weakly or strongly protectéd, according to the width of the: | 
architrave, and a strong protection will appear the more fe 
rable, the gréater the open ing of the doorway, and may become 
the principal motive of the artistic treatment of Set Oe OR ae 
fortress gate, a tunnel or gateway bridge. 

Sifiple rectangular doors with hori Zontal lint ete. yield the: 
following motives with the aid of the columnar ordaere. Aas yaad 

I, The architrave has an added friege and eap- the srogres- 
siyé additions for enriching this motive are: consoles under — 
bne cap, pilasters. on which rest the consoles, a péd tammy acai 
attic story or transom window above thé cap, adiittfeng whieh 
admit of the most manifold variations” of ford, aceordt ng. ton 
special circumstances. | 

2. The architrave of.the door: tae ‘flanked by pila&ters Or. inky 
columns supporting.an.entablature. The pilagtens or eolum ~~ 
may be with or without pedeeter ay be ah Pan ged Ae DALES ue 
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the entablature’ may be epowned by a pediment, orf may form a 
balcony. : es ak? - 

Doors and windows. covered by arches, admit of a. gertes ‘of 

motiyes, from the simplest t: 

} 


> the pichest, with enrichments by 
the expedéents already mentioned, espectally by making tne Bees, 
springing blocks and keystones prominent. If panelled ashlars 
be added,*as in many palaces, or threes gateways are connected 
in a group, the richest forms are produced, like those invent- 
ed by the Italian Renaissance in palaces, gates of fortifica~ 
tions and cities, and alao those erected in modern times. “PAS 
lagt motive of the triumphal: aren may be varied in different — 
Ways, according to whetner the openings are*of ¢qual width or: 
the middle one is widest, or whether coupled pilasters. or col- 
umns, with or without pedestals, are used, and from this by 
placing a sécond one over the first, was derived the motive of 
a two-story triumphal arch used in many Renaissanes churchés.: 
Phe motive of the triumphal arch is also thé one best suited 
for magnificent city gates and will so remain, since the’ cent< 
ral opening of wider span for carriages, and the narrower side 
openings for persons on foot, can scarcely be mors properly 
combined in a group than in this way. By tae addition ot an 
attic, a crowning group of figures, and especially of sculpt. 
red decorations, or by flanking it with two gucesssiy?e toweys, 
the motive of tne triumphal arch forms a decorative architect. 
ural work of tne first rank, which may as well be employed asa 
3 motive for a city gats or the portal ofa bridge as for tne 
facades of a church.. ; WE a Sa on Bahn i 
In houses, palaées or public buildings, where tne plan perm 
its, a small porch should be arranged before the entrance doo! 
Fig.383 a, b, or a projecting poreh ts congtructed, which sup- 
ports a balcony or terrace. ‘Both arrangements admit of tne 
most varied ‘forms, according to their connection with the oth 
er architecture. Such porehes are much used at principal ¢én- 
tranees of churches and are often indispensable for protection 
from wind and weather. They are then placed between two tow= 
ers, form the lower story of a tower, or project from the fac 
ade. On account of the Bhickness of the walls, tas portals of 
churches always have very wide jambs, and should “always more 
or less ‘closely approximate Romanesque church portals in exte 
nal. form, yet avoiding all that could recall these. This re- 
sults from tne givsn conditions that lead to like results tna 
‘similar conditiona: : | | : 
S$. \Portals of Tunnels, Gateway Brddgés, Culverts, etc. 
All: cpénings in walls, comprised under this heading, serys 
purely matérial needs and usually require bata small amount — 
of decorapbon, entirely dependent: on the purpose of the struc- 
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|with river stonss and quarried stones, which must have approx-. 


terns, were carefully constructed with Piy Sr oneness and aie 
separate mosaie-like figures. | : 


gel f-coldéred to retain their appearance after use and top 


CHAP, 17. > FLOORS. B.A. 134. 

Chapter 17. Floors.and Kav ements. 
1. Stone Pav ements. ; 
Stone pavements for strests, squarés, courtyards, Stc., are 
@ither composed of specially prepared paving stones, of stones 
from rivers, or of quarried stone. Such pavements are now aél 
dom used, that require decorative treatment, but when these 
are desired, stones cf two colors are used to form simple e6n- 
closed panels, and they must evidently be of Squal hardness. 
Such pavements were formerly composed ef stones of different — 
shapes, square, oblong, stc., andjan example is found on the 
Cathedral hill at Trieste, Fig: 384, and another at Roms. 

Pleasing pavements have been const hucted in various places. 


imately @qual sige. Square panels are usually formed with the 
larger stones, their diagonals being also indjeated, or oblong 
panels are filled with closely set stones. If the river stone 
are long and elliptical, they are usually arranged in *barley-. 
ear* bond. Separate figures may be formed of small stones in 
mosaic-like patterns. Fine @xamples of such pay ements are to. 
be found in Freiburg-tn-Baden, in the greatest variety of ‘pat- 


2 Floors of Stone Slabe. = Bee Gre Geen eae i 

The simplest kind, also used for vavenents” of entire. eities, - 

is that composéd of stone blocks, like antique stpect Ppayemend 
The polygonal pavements of Florence are imposing, with their — 
very large and carefully laid stone cies ane Soho 


leg, eorridors and passages, courtyards, ete: Ak favorite : 
od ig to use differently colored kinds of marbles, Seadetne 
mosaic-liké patterns. A specimen of ancisnt atone dntarsia 
from St. Cereon in Cologne is composed of slabs of Rhenish roof 
ing slate, into which are cemented figures of, tufar. ee ‘6cond 
one at the same place consists ofslabs of white sandstone, in- 
to which are regularly inlaid figures of red and green pon 
ry. KIntarsia and mosaic floors may represent geometrical or 
ornamental tapestry patterns, or even figure compositions as 
in many Pompeian houses and in the Cathedral at Stena, 
3.. Floors of Bricks and Tilés. i A a 

Ordinary briek paving is always laid in regular pond * and 
the decorative bonds are to be recommended for bricks get edg 
wise, producing patterns of all kinds If £Robe= desirable=to 
employ colored bricks, they must not: be enamel led, but mus t a 


ent slipping. It is permissible and also ‘proper. to. make ) 
pavements of moulded blocks of forms suited to a mosaic. Re) 
Especially those with connected figure Pe pas 
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specially those with connected figure elements, to accs 
olidity. Artificial stone may also be uséd instead of 
if composed of very hard materials. These are used in 
form of small cubes or triangular prisms, which compose tt: 
most varied lua h: * patterns. Hither flat pressed, Pra 
or gunken tiles are employed for tile floors. (The first mas 
have the pattern sae y on in different colors as in Mettla: 
tiles. The patterns always forma tapestry-like network in 
either flat or pressed titles, whose form d@pénds on the samp 
used for impressing them. The same laws aré applicable to ti- 
les set in walls, except that glazed or vitrified tiles should 
be used, which are less suitable for pavements on accoun’ of 
danger of slipping. : 

4. Floors of Artificial Stone, | ; 
Conerste floors are composed cf beton, cement, or plaster of 
paris, laid on an under layer of bricks. A pattern may be pre 
duced. by mixing different colorg with the mortar. Avery suit 
able treatment is that employed in the Library of St. Lorenzo. 
at Floreneé, where the forms of tne floor are Girectly. based | 
on those of the ceiling. : i 
: 5. Wooden Floors. ON Ee aa 
The onl y wood en floors ment i onéed here wiih be those of par 
quetry., They are either composed of matched pieces of wood, 
_ or are veneered. They are always wood ‘mogai¢e or intarsias, ) 
which determines their form and prescribes the “jimi tations: 
The mosaic system is especialiy suitable. for: forms of veneered 
floors, the separate e elements being cut ‘froma blocks: Of. corres. 
ponding cross sections. (Much used in the U.S. Either, he 
composed of solid blocks tongued and eh together; 2, of 4 
thin blocks glued on canvas backing; ” oy composed of end=wood 
blocks connected by lead. tongues and datd ine Squares). Meee 
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Chapter 18 Treatment. ot it id ings” in ete o 
ll. Height and Character of the Stories, = ae 
The heights of the stories are determined by the heights” is) 
the rooms, and these depend on their areas. An old rule git 
as a basis, that the height of a roomshould equal 2-3 to 3-4 
its width; or ital-3 sum of length and breadta; OF. tae halt 
diagonal of its plan. ae 
(Durand gives the following in his ‘Lecons. @Arcniveetare, 
Ceiling horiZontal. | Ps es, 
equal depth if length be: greater’ chan gepth. — 
less than depth if this equals tne AGRE tHe og 
Bor arched or vaulted. eellings. a oe TS Oa 
Height equal to 1 1-2 depta, . if. length, exceeds aepthe; 
Height equal depth for square, polygonal OF: petreular | rooms: 
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These proportions must be reducéd for very fargs rooms. 

Fergusson gives the f@llowing rule in his Historycof Archit- 
ecture. Height equal to the square root of length plus hald 
the depth. | | 

Proportions chiefly dépend on purpose of the room, style of 
architecture, importance of the structure, etc. The pressnt 
tendency in the U.S. ig to make heights of Pooms less than for 
merly, becatigé more effactively and economically warmed and 
ventilated, and a larger rental can bé obtained for a given a-. 
rea of ground and expendituse for building, ete. Rooms should 
never be less than 8 ft. high in tne elear, besab about 10 ft. 
for ordinaryscottages, 12 or more for better houses). 

The external character of the stories, their purposs, and 
their neight, are always intimately connected. The csllar sto 
ry of houses or publie buildings will always be subordinate, © 
ven if ecntaining living rooms. [ts height does not excesa 
that of the bass of the building, and 11 requires a plain and 
massive tréatment. & : 

The basement may haye a different purpose and ts oe¢cupied by 
shops in city, houses, which require the widest show windows 
possible, of by modest dwellings. It is very commonly tne pr 
principal story of yillas, containing the rooms for social pur 
poses, the upper story being occupied by bed-rooms, nursery, 
rooms for geusts, ete. The basement is siti oho most richly 
décorated story. 

The first story is general ly the “stineloal aber. or belle e- 
tage, both in houses for renting as well as in palaces and pub 
lic buildings, and its external appearance must thareforse ox- 
press this in its architecture. It will therefore be mors 

richly and elegantly treated while the basement is simple and 
massive. If a m@zZanine story be used, it: must be treated 
with discretion, and be similar to the first. story. 

A second or third story is always subordinate. In large ho 
sés for renting, these storisg perhaps contain two or three 
separate flats, while tne principal story contains only a sin- 
gle dwélling of high character. The second and third stories 
aré accordingly to be more simply treated. 

An uppermost story, which. contrasts with the basemént in 
buildings of three or more stories, should in very many cases 
be formed like a broad band, connected with the main cornice, 
and terminating. the building at top in a chafractertstic way. 

Since it usually appears too low and light in comparison with 

the heavy massescof the lower story, it should also be more 
lightly and decoratively treated, and it may be frequantly 
nected with dormer windows and crowning gables. To eonnse? 
gether the windows of the upper gtory, wall-pansls, niche 
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With diguves, arcades, 6tc., are arranged. 

An attic may be placed above tne principal cornice benind 
which is concealed a story in the roof, it may be characteris 
by dormer windows, or a so-called mansard.roof may be build. 

In rare casés, the upper storyeof a house of sévéeral storiss 
is the principal story, as in many [Italian cities, wners the 
belle etage ts placed at top on account of the fresh air and 
fine view, while tne lower stories are devoted to subordinate 
purposés, offices or less expensive dwellings. 

2 Water Tables, String Cours6s, Cornices. 
a. Wawer Tables. 

Most buildings are terminated at bottom by a bas6, which 
forms the transition from the masonry.of the foundation to 
that of ae basement, and. projects in front of the wall-face 
by about. the difference in se s of the two walls. If ce 
lar windows are employed, tnéy can be arranged in the base, 
which extends around the bullaine like a broad band. 

The base most appropriately begins with a wide member and is 
erownéd by a cap, abore which begins the lower part of the lo 
er story, Fig.385 a. Tne top of this cap is at the same heigl 
as the tops of the beams of the internal floor. The lower m@ 
ber is usually separated from the die of the base by a. bass 
member, Fig. 385 b, and is inclined if necessary; the cap also 
has a crowning upper member and a supporting lower one, Fig. 
385 c: its upper surface is inclined, and its edgé may also b¢ 
inclined forward, Fig. 385 d. Above the wash of the cap ts 
placed the base-member proper of the wall, which may b6 broke 
around any existing projections beneath windows. These pro) & 
tions may be formed in different ways, according to whether 
their external appéearancé is to be*proportionately high or lo 
and if a separate window still be arranged, this with the bass 
mémber, may be changed into a sécond base aboye the cap of th 
base proper. Many spécial solutions may bé deduced from tne 
internal requirements, a few specimens of which are given fn 
Figs. 343, 3468, 350. 

In palacés and public buildings, the base assumes a gPreatsr 
importance and a stronger expression. It proj éctseconsidéerab 
ly as a geat in a few Florentine palaces. The bases of chure 
6s generally require a strong projections to corrés pond to 
their considerable hetizht. 

In cities, where dwellings are found in céllars, the base oO 
ten has a considerabie height to afiord a greater height of 
windows. It {s not possible to go. itno the endiess. ways of 
forming the bases of buildings. pa sometimes exist divers 
it‘ies in the ground, peculiar dispositions of plan, connectl 
of base with principal entrance, with terracés oF external a 
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steps, which leads touspecial arrangements. ‘projections of , 
the masonry, columns, pilasters, with or without pedestals, th 
fluence the form of thé base, together with rusticatedmmasonry 
which is mueh uséd for the base; further, esllar and sub-ce) la 
windows, ete., windows of church erypts, etc. . The base will 
always be modified according to the form, arrangement and pre- 
portions of the windows of the bassment story. <A considsérab’s 
influence also rsgults from whether the spaces benéath the wir 
dews project of ars grecessed behind the wall-dace. Also from 
the arrangement of shops, whose large show windows render a - 
low base desirable. 

A base will often be proper in the principal story, ane then 
usually has a slight projection and consists of a plinth, and 
at flat or moulded, decorated band, whose height corresponds to 
“that of the window sills. 

Plush or slightly projecting gtring cours¢s with up per sae 
lower members may appropriately be used at thé height of the 
window sills and caps, at the ears in rectangular, or the 
height of the springing of arches over round -headed windows; 
they. subdivide the stortes in smaller divisions, connect tog- 
ether the windows of a story, and may be désirable for produ- 
cing an animated division of the wall. | 
b. String Courses, aces | , 

These are sometimes used for séparating the stories. The 
principal story, at least, must be separated from that next be 
low by a stYing course, of from that above, if it°is ttself 
the basement story. Whether all the storiés should.bé separa- 
ted by string courses or not will dépend on their number and 
character, as well as thé length of the building. | If a *ruled 
appearance of the building is to be avoided in four or five 
story buildings, perhaps only. the basement story with the mea- 
Zanine may be separated’ from the principal story by a‘ string | 
course, and the upper story divided from those below it in the 
game way, 

The forms of string cours és should be as different as pogsi- 

ble from those of the cornice; they should therefore haves no 
more projection than may be necessary, so as to not conceal 
the lowér part of the next story by their proj ectton. The lar 
ger string courses, which separate the principal story from, 
that néxt below, usually consist of a g¢éison with water drip 
and upper: and lower mouldings, Fig.368. The string cours? —. 
witl appear heavier or lighter, according to the prominence of 
the geison and the forms of the members. It igs enviched and 
strengthened by tne introduction of dentils, ‘The string cours 
sugt always have a Wash to lead off the water, with oP without 

-ove, by which the effective height of the cougs® may be Be 
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reduced. In hota designs, the string course may be sSpara~ 
ted from the wall by a frieze aboye a bordering member. 

The string courses of the other storiss must be kept less: 
; prominent and be pr ofited differently fron: the principal one, 
either by inersasing the Gpper and lower members, to aiminish 
the height’ of the facia, by replacing this by a quarter round” 
or cov Ss, or by forming the string course at: pleasure, compos - 
_ing it from proper elem mentary forms in a suitavle way, Fig. 387 
These string courses may also be combined with =) fl 6A6e> 2y a 
To decorate géparats parts of string courses by the exped - | 
ients of antique architecture would not be normal in gtone con 
struction and tor houses on account cf the expense@.- Me Pe: 65 
sential that it should Look wel] without decorative ‘accessOr-— 
ies. This luxury may be-allowed in public buildings, Beles 
and churenes, and the principal stress is” te? be. laid on” th a 
fact, that thess¢ ornaments contribute Lo the effect: tr aes 7 
with plain building materials under weak northern sunlight, 
and with darkening ofjetone by abundant coal smoke, we: ge 
do well not wo loge eurgelyés) in the delicacy of. Greek orna-_ 
ments, but to adhere” more closely to the sev erer forms of Rom- 
an and Renafssance as models. Ag’ we have neither Greek prop-— 
crtions, strong light, nor noble marble, we must make Blea 
ees for conditions. entirely different. ee ee ae 
ce. Corniceés. Pe ra % 
Thé main cornice. has the matetial ‘purpose. of, protecting. mas « 
a from rain ag much ag possible, and of receiving Bi gubter,, 
as well as the tdéal one of terminating and crowing the. top. | 
of the building, The height of the cornice depends on the ere 
éct to be produced and its projection, or how far the. material 
employed may freely preject. The higher the cornice, the low- 
at will the building appear in proportion, and the lower it is 
the higher the building, will seem to be, The fewer the number 
cf stories -in a building, - the less the necessity for. the ‘eorn- 
i¢é; to appear high. The cornices of low buildings should . Thea 
be proportionally high, \and of high ones, low. (‘The following” 
Italian Nenaissance buildings may serve aa guides. The height 
of the eornice without frieze,’ measured from pottom of: lowest — 
to top of highest member, ig as follows, in termg of the total 
height of-the™butlding: Villa Farnesina, 1-20; “Pandolphini - ‘ 
Palace, 1-16; Gondi Palacé, 1-18.' The antire entablature, ins 
eliding frieze and arehit rave ig 1-21 of thé total nelght in’: 
the Cancellaria, Roms; 1-15 in the Rucellai- Palace; 1-8 in: the 
Villa Farnesina and Pandaipaigs Palace; about 2213 in the Liv- 
rary of St.Mark at Venice; 1-9 in Bevilacqua: Palace, Verona. _ 
In modern. buildings of the Dresden school, Ane. cornice, in- 
cluding frieze and architrave, measures about T- anne ‘of-total 
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building, or abo 1-30 to 1-40, omitting frieze and 
ees schoola of Architecture employ volder cornti 
the. Dresdet nool have an elégant and refined 
without appearing too small. Gnauth obtained. good pro- 
portions in two palaces at Stuttgard with 1-10 to 1-12, inelu- 
sive of frieae and arc @, or 1-25 to 1-27 without thon, 
(A common American rule f6r 1 or 2 story buildings is to make 
total~height of entabla 1-12 of neight ‘of its tcp from 
ground level, but tais is too much for taller buildings.) , No 
fixed nermal proportion or height of cornices exist, only 
starting points at most heing given, for these proportions: de-— 
pénd on those of entire building and its absolute height, 
as well as the point of view. They must be Isft to artistic 
feeling in each case, and the maximum possible distance pe #- 
ween the eye~and buildir also influences the cornice... Genoa 
is characteristic in tnais Tespeéct, Se its narrow streots, 
tall palaces, and high atring cours and ccernice¢s. 

The projection of the cornice is hoes first by its cen. 
struction. [fethe projection and height are equal to H, Pig. 
/388, the area of theceross section fs about l-2h x& hy s0 far” 
ag it projects from the wall; hence tne block of stone must ox 
tend at least as far into the wall as half its nheight. .GAn An 
erican rule ig to.meke each atone extend into, the wall asefar 
ag it projects)... The mors the projection exceeds the height, 
the further mUst the block extend into the wall. From this 

the following principles are derived. 1, Material is saved by. 
a small projection: 8, tn greater projections, the stone shoud 
be hollowed-out as much as pos sible. 3, the cost increas es | 
with both inerease in projection and height. | 

If a larger cornice is to be composed of several blocks of 
stone, attention must be: paid to equilibrium of the overhang- 
ing parts with those buil® into the wall, and: it may happen 
that theccornice projects as far benind be face of thé wall 
as in front of it, when all the blocks are fastened together 
b¥ clamps, Fig. 369, or at least enoughito.make the area of the , 
shaded portion in Fig.390 greater than that of the part not 
shaded. From this diecugsston it results that to eontinus, the 
Wall in form of an attie is: preferable, to bring the centre oi 
‘gravity of the wathnice as near as ‘possible to the axis of #ne 
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walt. That it lesirable to lighten the cornice as b 
much ‘as possidtle by ions, dentils and ornamented mould - 
ings. But it is to t ed that the modillions must not bé& 
‘cut from the same block as the geigon, but separately 2r ranged 
as the getson erwisé be toe heavy and the purpos® of 
the modillions sntirely 1 Thug the mutules and their gyt- 
tae of the Doric sti wre objectionable ag being otherwise, 
and it 5 


WO Tent ee 
LHe d. sids of tas geison 
by which reid i are made Jigh 
bn. im gss when their projection is 
and are therefore best omitted re String-courses or 
{ small projecti 
simplest form, a rnice now consists of three elemen 
tne strongly projecting geis the supporting lower. méembd- 
and the crowning upper members, Fig.381... The gsison is 
owed cut on its under gide to form a: water drip, bf vas 
ian architecture, tas’ corona algeo. forms .a “gutter, tats 
be much higher than tae geigson and taerefore becomes 4 
gird ucts motive, and to not unnecessartiy inerease the weigh 
steep and slightly projecting profile ts given Go $67, oP vas 6 
But the geisgon usually predominates, and tne crowning mex 
is best worked. from tae game block as the geison and not 
om @ séparate one, as if an actual eatter is used. -In. rich. 
r fOrms, Weaker members are inserted eb let ci tne cyma and the 
geison. eta oe 
By our metaod of working all cut stone on Sootaneaian. : 
blocks, it is absolutely necessary to retain the hori zontal . 
joint a.f close beneath the géigon, Fig. 393. If it be jeotren 
to panel tne under surface of the setegon in coffers, the aria 
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should be short and bordered panels should be ineerted between 


it and the supporting lower members, Fig. 394, plan & gection, . 

The Yreadisst expedient for enriening and strengthening tne. 
cornice is the insertion of a second projection bétwedn tne 
supporting lower members, ineréaging these members, Fig. 394. 
Thais Second ‘projection is preierably formed as dentils, Wig. 
394. Between it and the geison are placed modillions in, still 
ricner cornices, around whic ch are. broken the upperzmembers of: 
this course, In the richest cormices a: group of members is x > 
placed benéath this row of moditlions; and even anotaer proj ce 
tion with its upper and lower members, “A frieze and 6yvon an.” 
architravée is placed below tne cornice whenever required: by 
esthetic needs, The friesze may remain flat or may be decorat- 
ed, Fig.394 a, or it may bé formed as a séries of vertical mo- 
di itens. as in a fine example by Vignola, which (Nila ia Bis 
~gtill greater projection of tne cornices... - 

All modern cornices are merely variations of this motive, al- 
ready fixed by the classi¢. and Renaissance styles; tae quegt - 
ton is then whether one will adherexmmore or jess closely ta 
Grecian, Roman or Renaigesancé arenitscturs; whether one will 
strictly retain the CCLilianar orders or not, and whev netted 
cornices shall bé ornamented: ‘OP Oe ang cm “what ae te 
itrave may be made lower th. daegace - being © SI te ae se 
the wall, than when used over eolonnadss oo gules 
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require the stones to possess a certain atrength. 
d. Interruptions of Cornicés. : 
A péculiar conflict aréses if the’ centre OF end portions of 
a facade in tnree divisions are made nigher. If the cornice 
of the lower portions is carried across tne entire facade, & 
principal cornice will either be partly us¢d as @ string -courg: 
which ig unseemly; or the higher part must be made to project 
sufficiently for the cornice of the lower part to abut against 
it, Fig.395 a, 0. it wil} then bs preferable to so adjust 
thig tnat a portion of the cofnice of tas lower part of the 
building may be changed to a string-course for thé higner par} 
Fig. 395 ec. Or the string course of the higher portton is bro-— 
ken around and unites with the cornice of the lower one, Fig. 
395 d. .To jet the cornices of tas lower part simply abut a- © 
gainst the projéction of the aighner part, as in Grecian arent- 
tecturs and as dons in our era by the advocates of this style, — 
is and remins a faulty expedient of an undeveloped aft. The 
architecture ghould at least be so arranged, that at the heig 
height of the architrave of the lower building, a slgzhtly pre 
jecting band extends around the higher part to preserys contin 
uoug lines and to properly connect the parts, Fig. 396. Tf one. 
follows the princtples of Grecian arenitecture in such eases, — 
he.will be onky too likely to employ two different scales, - 
whioh is usually happily avoided in the Renaissance. © | ? 
3, Stories not separated by horizontal Members, 
Instead of separating tne storics by gtring-courses, itis. 
sometimes customary to carry tne masonry unbroken from base to 
cornice, dividing up tne wall by projecting pilasters or proj -- 
ections, thus forming vertical divisions; even columns, extend 
ing trom base to. cornice, are used in tais way. Although a 
powerful effect. may be thus produced, tae arfangement contatng 
an internal contradiction. [It is always more natural to allow 
horizontal lines to dominate, and even if vertical projections: 
of the wall are arranged in form of pilasters, ete., no reason 
exists for suppressing tne norizontal members, which may eith- 
er stop against the vertical projections or be proken around 
tnem. Even Gothic church architecture made vertical Jines dom 
inant, but never suppressed horizontal divisions, and treated 
them the more boldly wnere they were justifiable. ) . 3 
4, Galleries, Balconiss, Verandans, Bay-windows, etc 
a. Galleries, Balconies, Verandahs. ae | 3 
Halls, whether intended for churehes or for gacular purpossy 
frequently have galleries on one or more sides. When narrow, 
these may be formed by corbelling out beams Of stone, .wood or 
iron, that support tne architrays or tne floor: but to appear 
strong, they require to be supported bY conoles, corbels, etc. 
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| Gallevies, several of which my be placed abor é > each other, area 

| ecituvr vaulted or not, open Hails asi the “hall ‘and, rest “On| ar. | hy 
cad @s, OD :¢€6] i pe tis ‘Y 
des in fro nb, 
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CHAP. “18. | ICS "IN. STORTES. 
aesired to perforate them solta panel mugt. o& placed 
them Say windows have a pleasing efiect im ecunection 
tie Entrance door, giving rise to many peculiar arrangen 
Angles of corner houges are especially favyerabls places f9! 
bay windows. Hence these windows may vary greatly tntorm 
plan, being oblong, square, circular, etc. : 

o.° Stalres. 

We have chiefly to.consider their forms and not tneir con- 

asec sk As for arrangement, they are-strateht of winding. 


The 


. 


teps may be supported by a string at one end, of tats ma) 

be Nappy they may. be supported by vaulte or by small, col um 

or piers, which may form a syst6m of tracery, Tae balustrads : 

and hand rail enclose tne stairs, on their open side. the under 

Sides of the landings often influence the eftect of tnesdesi sp 

and also the newells, against which the hand Pall Usua 21Ty abul 
a. Stairs with and witnout Carriages 

[f the stevs lie on éach otner anu support each otner wita- 
out a carriage, their ends and under sides may be dé6corated b 
panels of very varied forms. If strings afe Used, these may 
be simply inclined at the rise of the stepa, they may be form 
cd in steps on tneir upper edges, or steps may alternate witha 
inclined portions, Fig. 397. These htree arrangements will be 
more or less suitable, according to the arrangemen! of tne ba 
ustrade. A moulded upper edge and moulded Under, Bide of tne 
string will have a.pleasing ef i1ect. The strings may also be 
so treated ag to form a. serigs of tonsol e- eee eURPeTrs , F, 308, 

0; Stairs vaulted: beneath. 

Stairvs-are often vaulted undernsata and .tae aoe? different 
kinds of vaults may be thus. used. Staifs witha etéps built in 
to the walls at each end give rise to a vary pleasing arrangé 
ment by constructing an arch under Cach st@p, sO thal. the vau 
itself ascends in a atepped form. Phe sami6 principle produce 
peculiar bet pleasing forms in case ©f winding: etatrs, and 
which are @specially.adapted to brick construction. One of 
the most pléaging. kinds of stairs. is that ia which four etrali 
straight flights run around a square well; if the stairs and 
landings are taen supported by groined vaults, these are alte 
nate ey inclined and herizontal, producing yery-varisd forms o 
csilings. , One of thes finest motives, for Lhe treatment of 
a oe was an especial ‘favorite in mediaeval ehurch architect 
ure, and is that with- steps supported by amallcolumse or pil 
lars. If these are chanzed into tracery, they lead to the 
most varied forms, suitable for gmall stairs, especially suci 
as are used in houses, within the rooms thempelyss, or in 
churen architecture. 
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G. Balustrades Of Stairs. aii 


The balugtrades of stairs are o 
the U.S.). If made of stone, ‘aneeheas bs 
balusters, though small. “columns or pillars 
Or perforated Slabs are arranged, - ‘either 

aments or formed ag traesery in strictly geomet 
Balustrades of wrought iron are especial y se 
sist of vertical See of free Be 
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CHAP. 18.  \BUILDINGS IN STORIES. BE. Ay TAG. 
Shaped prisms are formed, whose eédgés are moulded, or their 
surfaces may be décorated by sunken panels. In the sécond, the 
helicoidal surface may be ornamented by pansis, mouldings or 
ornaments, arrangéd with reierence to a nelie¢al line, the dece 
ration may ve radially arranged, er a combination of the two 
may o& uséd. A vault beneath winding stairs may be dividéd ir 
radial compartments, or may be an ascending, annular, nelicotis 
al vault, the last permitting pretty treatment in brick con- 
struction by the aid of decorative bonds, 6spécial favorites 
in Dutch brick architecture: she | 
If the newell of winding stairs be solid, it should nav6é a 
hand-Ppail moulding, Fig.399, of such form as to be éagsily grac 
ped and therefore usually a round between two hollows. A cen- 
tral well-hole instead of a newell should generally be enclos: 
ed by an ascending helical string-like member, moulded or dec 
tated, and worked in the solid on the ends of tne steps. in 
larger winding stairs, this should be supported by emall col- 
uUnns, vSry beautiful éxamples ef thes @ being in tae Castice of 
Meiasén and the Woman's House at Strasburg. Very grand wind - 
ing stairs should have a staircase for servants - instead of a 
newell, which may be lighted by windows, Obtaining opportanit 
for ornamentang the walls of the stairs by hichss, tracery, st 
6. TPowerg. : yes 
Towers are either. intended for staircases, for observation, 
or Yor bells, and in all these cases have an upper gtory, ess 
entiaily different from the lower gtories. tne upper Janding 
Of staircase towers ig lighted by a window, as w6il as the en. 
trance to the attic story or to any other room ° Towers for ob 
servation or fortifications serve for temporary or permanent 
Cccupation. Bell towera contain a room for the bells.  Cnaurcna 
towers are either detached, joined, placed cyer the intersect 
fon, oF are small towers on gables, the latter being also em- 
ployed for signal belis, clocks, etec,, as in hospitals, bareck 
racks, etc, -Town halls in particular, among secular building 
requiré a clock or bell tower, towers are also frequently nec 
essary for prisons, city gates, bridges, chateaux, fortresses. 
a. . Plans of Towerg. : eee 
Towers are either free on three sides, projecting from’ the 
ahi of the building, of are built in and free on two sides o 
sis one. The manned cee is prefperabie, Dut it may 
ircular Onal, wita any number of sides, its 
purpose, and. by the place at. which 
building Detached towers ars seid- 
Oxcspl when ilndspéendsat, but may be 
artially {res, as when connected wita 
tae building by an arch, above this heing 
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SY era wWerg, project 
Yr and containing a room like «2 bay -Windo 
na chateaux, fortresses, town nalls, otc. 
fowers for Observation. : | 
entirely free or adjoineéd, and may partly con- 
bain Sele ee (he uppermost parts ne furnished with gal 
leries, balconies, and similar expedients for facilitating cb 


iis agi sb towers forc’oebservat ty 


specially when serving as at tone fire -Wwatchmen, ney 


& dwelling for tne 
Speen aretory prc 
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qguisites. for ehnurciésa, 
for the bells, wits as 
that thé eound of: tae ‘Ss may 
Church towers ars usualiy atenndd for 
may contain a vestibule in the: lower 
By! an. ga in the first,; a room for tie clock in 
second, a room for bells in the third, and one for the 
Watchman in tae foi Which would require five stories of. 
different heights, and which should be differently characteri- 
zed. In contrast to the open story ecntatning the oolia, the 
other etoriscs are to b@ as néarly closed as posasible, avotding 
unnécéssary openings.* In churches with: nave and tbrangsepta, 
he intersection ieee opportunity for a large tower to serves 
bel] tower or to admit light to: tne intersecttlon. in e1- 
case, it may have ag many and &s large Opengings as possi 


Town halls she often have’: er, waesée loweryportion 
may contain < om fOr archives, an open baleeny, ete., waite 
in its uppér portion may perhaps be arranged @ clock, bells 
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or g he hour and a.room for a watenman. [t also cft 
contains the city prison. {ts form should therefore ds yaria 
according to circumstances, but being a tower for secular pur 
poses, all ecclesiastical charaetéer should always be avoided. 
This is true of towers of prisons, city gates, bridges, chat - 
eaux and fortresses. <A fortress-like character is mors suits 
ble those, with decoration by battlements, bays, and similar. 
expedients for producing a picturesque effect. 

- d.. ‘Roofs of Towers. 

The mest essential factor in the treatment of the tower is 
the roof; towers may haye wooden roofs, stone spires, or tron 
roofs: these may terminate with domical, pyramidal or conica! 
forms, or a crowning form may be produced by combining these. 
The treatment cf the roofs of towers is in all cases ons of 
the mest fruitful and welcome probsims for tne Architect. Th 
élements available for the purpose are: 1, opén galleries wits 
columns; #2, low open arcadés; 3, dormer windows: 4, placing 
masse@s at tne angles; 5, forms ‘of gables; 6, several galleric: 
above each other; 7, the reof itséli, wnetner a domé, a hip © 
a conical rocf: &, corbelled-out bay windows, baleonies and 
balustraded.galleries; 9, gargoyles, finials of.all kinds; we 
ther cocks, crosses, and other ornaménts for tne apexes of te 
erg. Tne most varied treatment results from combining these. 


Chapter 19.  Reofs. os ) 
Roofs are generally of decisive importance in tne external 
effect of . buildings as they materially aid in forming their 
visible outlines. Sound artistic fesling therefore led the 
Greeks, no less than mediaeval masters, to lay the greatest 
stress on tne treatment of tne reoof,, Less attention was paid 
to its forms by Renaisgance masters, with the excSption of th 
domed roofs of churenes, and this. tendency of the Renaissance 
ig now the aim of many architects, to allcw tne roof the leas 
possiole part in the effect of the building by concealing it 
behind an attie, or by making it so flat that it is inytsiole 
A rational development of the roof is missediless in Italy, 
where weed is net abundant and snew is hardly: geen, BO that 
flat roofs are not only appropriates but actually required oy 
economy. It ig otherwige in the North with ite abundant wood 
ind snow. Tne northern nature requires the perpendicular li- 
nes of our buildings to be emphasized by the roofs; in our 
country with its forests, citiés would seém to have been burn 
ed if the buildings 2S were witnout thsir yeory effective roors, 
with all their accessories of dormer windows, enimneys, etc, 
Care must then be taken that Poofs are artisticGally treated sc 
as to improve tne general effect and not digturd it. [4 snow 
ne 
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ROO! Se Po. FX } i» 
he Architectcannot design anything above the 
Magnificent buildings, like the former Court 


sn, require gometning more than a ‘formless an 
E fF with two lightning Prods Anid its animated eur 
ound eee: with the outlines of the Court Churen and of tae 
Palace with its tower, the heayy mass of the d Tadsatre ap- 
peared very badly.. Among the manyrnoble buildings on the Rin; 
Street in Vienna, thé Town Hail with its well developed roors 
appears far more advantageously than the New Museums, woich 
look as ifethey had been burned, . | 
We will next treat in detail the following: 1, tne batter © 
walls; 8, forms of roofs; 3, The roof covering; 4, dormer win 
(dows: 5, ridge-towers; 6, Chimneys; 7, decorations of roots; 
&, gables or psdiments: : 
1. The Batter of Walls. 
Enclosing walls are properly battered, that tne rain water, 
may flow off on that aide wnere least injurious, usually the 
exterior next the street, wnere means of carrying Off tne We - 
ter are usually provided. [It is then proper to add a drip to 
the battering side cf the wall. Tae same is true for battie- 
ments. [f tt be required to prevent passing over the wall, a 
cresting or wrougnt iron lattice-work will be proper and may 
ve of very pleasing form [t will also sometiues be necessar 
to give the top of the wall a richer form, to make separate 
parts of different heights, and to animate the wall by means 
cf windows, vases of flowers, as well as bron Yattices and shi 
ilar expediénts. pe eee eeu 
he Forms Of rnoecfa. 
fhe prineisal forms of roofs are the shed roof, nis roof, 
gabieé roof and pyramidal aip Poet. Composite forms may be ug 
"ead as required. Thus a pable reof may be Ripped at bota ends. 
or @ gable or hip reof may join another gable or hip roof, 2 
favorite form for the roofs of towers: Inelinationas of rocis 
will frequently vary, to produce a better effect, that tne 6 
ends cf a hip roof may bs stesper than tts gides. etic. | 
-lt now irequently bécomes necessary to employ. tHe mungard 
reof, and the curyed mansard for angle pavilions of public but 
dings. Thege forms’ are quite apprepPiate where required. Far 
economy, it may frequentiy become nécessary to Lessen tae 
height of the roof by placing a deck Poof above an inclined 
oné. For esthetic reasgnay roofs composed of curyed surfaces 
should also be used, as for angle pavilions ahd conservatories 
Proportions and toring of roofs arse always to b6& sO chosen a 
to add to the effect of the building... If a space for passages 
b@ arranged above the matin cornrc® With balugtrades, this 
should never exceed 3.]-4 to 35 L- 2 it. in neigat; hish balus- 
trades | ih eo ae | 


CHAP. Io. ROOFS. BAe 150, 
trades make the building appear low, low onés righ. Balustra 
des can scarcely be lower than 3 ft., as their purpose would 
not thén be fulfilled, {f these balustradés are arranged in 
eonnéection with pedestals supporting statues, thes® must be 
aesignsd as to produce a suitable sky-line. 

3. Tne Roof Covering. | 

Care must. be taken that the roof covering not: only fulfils 
its purpose, but also has # pleasing effect. Even thatched 
atraw reofs may be made pleasing by the mode in which the bun 
dleés of straw are fastened. Tne roof coverings cf rustic bul 
dings usually have a pleturss que efisct;, sometimes consistiag 
Of stone slabs of irppegular form, when plates of porphyry or 
thin glabs of Jura limestone are used; sométimes of shingles 
héld down by gtones.’ Moss and all kinds of plants, which gro 
cn Poofs, frequently appear very picturesque, although ast ve 
¥ beneficial to wood-work, By cutting the bowser ends of the 
shingles, many kinds of patterna are formed On shinglesrcofs, 
but care is necessary that the shingl¢és be of such forms that 
tne water may bé kept as far away from the jotnts as possible 
Tile roofs take various forms when tne vertical joints are coi 
tinuous cr alternate, when the tiles are set in bond or not, 
Their forms furtner dépend on the forms of the lower ends of 
the tiles, as well as whether tiles of any special patterns 
are us@d.. | | | = 

Fae ridge and eaves of the roof always require spécial pre- 
cautions tO prevent entrance of water and to properly remove 
it. These parts also first require decoration, whatever tne 
cOvering of the roof may be, Borders of tiles Of cdifferent 
|}eclor should tnen be arrangéa along the upper and lower sdges 
Of tile roofs in patterns of 311 kinds, with ridge tiles of 
special forms or suitable finials at the apex Of tne roof. 

In slate rocis, the most picturesque effact is obtatned by | 
laying the slates in diagonal courses on ¢closé sh6athing. By 
using slates cut to certain forms, thé most varied surface par 
terns are produced, which may be enhanced bY slates of differ 
Gat colors. Borders along the ridge and eaves and bands ar- 
ound dormer windows are always decorations peculiarly appropr 
ate for poof surfaces. The ridges of slate roofs are most sui 
tably covered with metal, and erestings of perforated plates, 
or hammered work, of cast lead and Zinc, OY Of wrought: fron, 
are always proper, as well as finials of those métals on the 
Pidges of roofs. 3 3 eek | 

4, Dormer Windows: oe . | 

A Kind of gtory is often arranged in the roof, especially int 
manaatd roOis, and lighted by large windows. These may be ve-. 
Ty ricaly and decoratively treated, and gsnerally consist of 


hich support an éntab! 
mads wider by \ ute-~bike 
b, c, ds Fig. 40 
with the gecond 
35 Pequired for nec ing 
‘e.nouse. They tnén receives 
prejecting roof, in which the crane is fixed, and 
by wooden shutters, which may be decorated by bands 
| Dormer. windows generally serve to light and 
- they may b¢ decorated by ornamental gab- 
uite plain. Wooden gable roofs of ehurch 
are frequently decorative expedisnts of ehief importanc 
be connected together, to facilitate fastening the ro- 
for the slater’s work. The dormer windows of hou 
S an buildings may be circular, semicircular or 
elliptical, or may be of the most varied forms. « They shculd 
have an arechitrave and some form of erésting, which is freq- 
uently made of sheet Zinc. Dormer and roof windows always add 
mueh to the d@corative effect of a building. : 
5. , Chimneys. : 
In &@ fully develcped arehitectural styl&, one must not for- 
get to give the chimneys a pleasing form, and to so arrange 
_ them that the general effect of the building may not be injur-. 
@a. They should then have bases, with caps at.top ior the dis. 
charge oi smoke. The form of this cap always d¢pends on its 
special mode of construction... It is proper to give the chim- 
ney a twisted form and to unite several chimneys in:2 yroup, — 
covering the whole by a roof of thin metal to keep out ratn. s 
Thig roof may be pleasingly treated in varicus ways, be decors 
ted by small gables, or be formed like a crown, Sy daa 
8. Decorations of Roofs. . . 
Among the decorations of reofs, ths cresting is here apecial 
ly considered, and may be executed in wrougnt tron, cast. 4ine, 
or hammered shset «copper, and is generally atrangea as 4 crest. 
ing on the ridge of the roof; the finials are of the same ma - 
terials, in the form of sprays of flowers, weatars cocks, eros: 
ses, animals and all other fcrms, and: decorate tne angles cf 
roofs and espectally towers, Few gensral prinetples may bes 
laid down for thése crestings and finials, thé greatest iree- 
dom in their treatment being admissible. They produce the 
most pleasing effeet if partly painted black, partly gilded, 
and by their open appearance afford the mest beneficial con- 
trast to the massive character of the roof surfaces. : 
| 7. The Pediment or’ Gable. bits 
Pediments or gables form the end surfaces of gable roofs. 
‘Pfyey-are citner closed, as in antique temples, and decorated 
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slabs, aghlars and vous- | 

pOirs. All architectural construction is arranged with refer- @ 

Although’ a greater firmness is given to stongaa 
4{t must itself be sO arrans i 
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| neipally composed of thin 
f not cons ucte a8 Of or wood in combination 
n, OPr are giasec,. r general character of lightness 
buildings results from an endeayot Tor economy of mat- 
i labor, which requires saca structural part to have 
am2llest possible dimensions.. The stronger the construct- 
the less attention shoula te paid te its artistic appear- 
, and it should be Jett to produce its own effect... But in 
| structures, small view pavilions, garden houses, or rat) 
care should be especially taken to decorate 
in cast iron, and also to use wrought iron ornaments of 
| kinds. The same is true for iron enclosing fences, latti- 
ed gates, monuments, canopies over wells, and similar objects 
erforated and hellow forms are suitabYe for cast tron, and 
for thin bars and plates of wrought ifrone ! 
7, Mixed Metallic, Stone,and Wood Construction. . © 
A building may properly be eénstructed of ston, wood, and.” 
iron: as in very large rooms, tne Walls are Built oi masenry, 
vaile the roof igs wholly or in part of iron, wood béing employ 
ed tor réceiying tne covering material. Hach matsrial is used 
in sucn buildings, the massive character of the mascnry pléas- 
ingly contrasting’ with the lignt and graceful forms of tne ‘ 
ron construction. Massive stone bridge portals thus have 2. 
better effect, than if made ci cast iron, ag the proesss ol 
casting necessarily requires tne avoidance of a massivS cnarac 
ter; buildings for Industiral Exhioltions, consérvatories, and 
similar structures, are more pleasing: if in part built oi mas~- 
onry, than if entirely constructed of galss and iron. 


Chapter £1. Planning Suildings. ue 

All modes of arranging tne plan result from subdivision OP: 
addition, a given area of surface being either divided jnto 
parts, of such parts are arranged togetnor. ae 

A ger isg of rooms are placed next the facade of 4 house, be+ 
tween two adjacent ones, the remaining apartments adjoining 
the forme?. In a detached dwelling or a villa, one commences 
with the. largést apartments, the drawing-room or living-room, 
the other roome+being arranged’ with reference 0 these. In 
the jirst casé6,. ons designs irom tae front towards the rear of 
the site; in the second, one iirst groups he interior and 
then arranges the exterior. If the house occupies a corner, 
two series of rooms: ars arranged along its fronts, either pla 
‘cing the principal apartment at thé angle, or this angle is a 
vided into smaller rooms, just les may pest accord with the re 
quirements. “A geries Of priaGipaliapartnents should always bs 
arranged Sadie Pangan Skies Ok pet 
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g facades of publicbulldings, if ths 
sture doég not contain a largs nall, when the Other Tocms 
be grouped around this» A corridor ts often placed ben-+ 
this series of -ehief apartménts to make the rooms accessi- 

In public b iings the arrangement will thersiore pro- 
ress from front to rear, bub in buildings: containing halls, 
somprising theatres and.churches, it will be from the interior 
o the exterior. To make the vest use of the site, the plan 
ls always to bé so arranged, that the corridors may Occupy as 
little space as possible; but in many buildings, liké schools, 
the corridors not only serve as a means of access to the roomy 
ut are algo occupied by the pupits during intervals between 
-lassés, and by cases eontaining books, modéls, collections, 
etc., when. they agsume a greater importance, that influences 
he plan. | . 

Space is always lost 
one should therefore mak 


4 
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tn’ vestibules, stains, passages, etc. ; 
‘6 this loss as small as possible, ead 
ildings, the loss of time must also be 
-onsidered, resulting from the connection of the difierent — 
wings of the buildtng by corridors, courte, etc. One ghould’ 
then arrange n6éar gach other rooms properly belonging together 
nnd hake their communication more direct by private stairs, 
corridors, etc. One shoula also try 40 make vestibules, cor- 
ridors, and courts as us6fal as possiblé, to sérvs for tempor- 
ary occupancy bY persons, and ghould therefore arrange lignt 
courts with glass roofs, galleriés of all. Kinds, and loggias. 
a Sections ci Buildings.” | ae 
If the heights of stories are fixed, the eross sections of 
pulldings are governed by the arrangement of the plan. The 6s 
sential part of modern architecture concerning the s@etton ts = 
this, that only in excepttonal cases regulting from the form 
6f the site or from s;ecial uses, 18 any ticor not arranged | 
throughcut on thé same léyel, as Was the cas9 in'so many medte- 
eval buildings. Yet when peculiar arrangepents make it neces- 
gary, some halle are made: lower er higher than the general a 
néight of the etory, and must either extend below or above ite” 
When the conditicns ef the site are peculiar, as in mountain. 
eities.or caaties, the site usually produces: yory peculiar af- | 
Pangements of stories, wierein should be utilicea these condi=— 
tions of the ground. It may then become necessary bo abandon. 
21} pules. and take into account the special case. But ons: a7 
should be careful to place as many rooms as possible on the 
same level, and to rétain thé heights of stories fixed upon. 
3.  Fecades and Court -Pacades. | 
The facade ig essentially derived fron the plan and the sée* 
on. Openings icr doors and windows, portieoss, loggias, tow- 
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- CHAP. Pe 1: ° PLA} TiN ‘Te BULLDINGS, oe ea, | 
4 towers, ete., chiefly determine. the arrangement of the ‘tacad 
| the importance of the building, and tne detail forme of phe 
facade: By rd is. required that the exterior 
>. geet and that it St Sf aan in ever y 
| ose of the structure, 3 
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CHAP. 23. WELLS. AND FOUNTAINS. , B.A. 159; 
stone piers are add ed to ornament the stone beam. Wells 4 
thisitkind ae not rare in cloistersa of. Italian monasteries, 
usually placed at the centre, and are raised gov eral sete me 
they may. also be. attached to a wall into which is. puile — a 
end of, the beam, tne otner end being gt ried. ‘by a colunn it 
412. ‘This motive may be Eeroes to Be 4ccoun | 
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CHAP, 22. WELLS AND FOUNTAINS. B.A. 161. 
enlargéd niche Thesé three modes may oe varted in many ways 
and treated in accordance with the. decoration of nich@-fount- 
ains, they may be developed into grotto buildings cf all kinds 
Imit ation is Of stalactites, tufa, glitte ring minerals, shells, 
figures spouting water, delphins and dragons, gil enus es and 
G6entaurs, ¢tc. serve te decerate such grotto designs. 

The simu sat form of détséned fountain may be treated like 
pump-wells. . In richer designs the number of water basins and 
dischargs openings would be tnereaséd, and a eorresponding 
form cipplan selected, Fizg.420. The most varied forms are es- 
pecially possible in larger market, fountains, whether basins 
are placed in several tiers above each other, or a common bas 
in is formed. The upper oasin may also be accessible by méans 
of steps, Fig. 421. 

Various simple and combined polygonal ferms, Fig.422, may be 
employed to gcocodseadvantage as such market fountains, and may 
vary according to whether taey are connsctéd with stairs, 
seats, oF gas lamp-posits, of whether an upper group of water 
ehelle is fermed in addition to the common tank. 

As. méans of decorating these and other designs of fountains, 
ali animal, plant, and purely decorative forms ars guitabdle, 
if they have reference to water, The front side of the basin 
may have reliefs of all kinds; the central pillar of the foun- 
tain, Fig.423, consists of a plain rectangular, circular or | 
polygonal body a, mostly in the water, a second b contains the 
discharge pipes and may be decorated by inscriptions,coats of 
arms, reliefs, etc. Above this is placed a base ¢c, its plan 
suited to that of the lower portion, and above a cap, this may 
bear a statue or group of statue, a canopy-like structure, oF 
a lamp-post d.. The upper basins may be ftormed as vessels or. 
shells; care must be taken that they do not appear too massive 
when seen from below., It’is a favorite idea for market fount- 
a2ins to add water-gpouting statues ih suitable places, Sven on 
the margin of the basin, to enclose the entire fountain by an 
iron grille, arranged that a pail may be filled. For this pu 
pose, portions of the base may be corde! led out or openings 
may be formed in the grille at proper places. 

3.. Spring Fountains and Fountains. 

These gsrve a purpose purely decorative and are only emp loy- 
ed in gardens. for obtaining water, and are connected with bas- 
ins for gold fish or water planta: The simplest form consists 
of a vase-like shell on a pedestal; richer arrangements have 
several shellé above each other, thé lower fed by the Upper, 
The whole may be surrounded by a single basin. Toe shells may 
be replaced by groups Of shells, and the pedestals may be in 
form of short columns, a clustered pier, the i0ower part of 4 
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CHAP. jie WELLS AND FOUNTAINS, B.A. 182, 
Vase, or figure seulptures. Jigecnargs openings take the for 
Of simple tubes, flowers, mouths of, animals, or may be connec 
ed itn figures. The greatest latitude is possible in the 
treatment, of fountains. A rich contrast of falling and risin 
streams of cheohabea le ovsrilowing sheéell-like basings, serolled 
mouth ~yiscées 4t the discn IT 2S openings, sometimes give thess 
@ very fine ‘effect. They may also consist, of an islet in a 
basin, naturistically treated and decorated by statues suppor 
ing the water basins;-it may further be enclosed bY a canopy- 
like structure, or may decorate and cool the interior cf. roa: 
4, Cascade Fountains. 

These are purely decorative and are architectural works, do 
which considerable volumes of water run. They may be purely 
architectural, like the Aqua Paola in Rome, where three great 
streams of water pour down from a gate-like structure in front 
Of a. triumphal arch, and flow into. a collecting basin. Or in 
front of an architectural back-ground its constructed an arYrang 
emént ci natural or artificial, rock-work, from various parts 
of which water gushes forth into a great basin, as in the Fon 
tana Trevi at Rome. - Such cascade fountains may-~be developed 
greatly by sculptures and plant decorations in connection wit 
buildings, flights of steps, bridges, grottoes, etc. The wal 
@nclosing the basin may be formed as. a seat; Fig.424,.tts back 
having sufficient height, that a child standing on the seat 
cannot fall into the water: the coping may then be crownéd by 
@ low iron railing to prevent anyon@® from climbing over the 
enelosurs of the bagin. : 


Chapter 23, Monuments. 

Bestdes fountains, the principal decorations of streéts and 
squares are monuments, ani we will eonsider memorial, but not. 
sepulchral monuments. A distinection.is also made in a monu- 
ment between the obj é6ct to.bé -supported. above the ground, the 
pédéstal, and the base or foundation, According to the Dae. 
supported by the pedestal, we may classify eight different ° 
kinds of isolated monuments. 

1, The object censtets of emb lens, a cross, % ah Obbl isk. or a 
tower-like superstructure; 2, the pedestal supports a bust. 

3, 1t supports arstatue; 4, it supports two statues; 5, it sup 
ports an equestrian statue; 6, thé principal figure stands on 
@ pedestal surrounded by 4 or 8 subordinate statues; 7, the 
monument is surrounded by an architectural back-ground; 8, the 
mohnunscnt is purely esthetic, its decoration by statues being 
subotdinate, 

There are twopprimary requirements for monuments of all 
kinds; they must have good proportions of mass, and if isolat-. 


Pika: 


6d. 


oleate tient iated OE AE Be AIG Oa NING 


CHAP. 33. MONUMENTS. : 


a LR 


ed, theftr outlines must be epee Both Sreful renints coals 


“unfortunately seldom satisfied, the tra 
not being sufficiently architectural, 


aining pee the Ea 


Sead y’ been: Weciien. upon. ‘It. ghould a Be 


arrangement according vo the -plan,. ‘Fig. 4 


aboa should in. some. way 708 connected tae! 


-at:-be 
East, 


eee atfect; 


the. street, Rak peal 


a. a EA trans 
sod the pee tary 


ehogtet: " E ] 
the sas Bie pyramid should ayves 
@ special base then being given to. : 
pleasing prapor tion: to the mass poke 
be too massive, + i 1a st 
does not appear as a pager 

ce ane. oF. the monument, 


Oss cenaentas 
Paper eters: usual ly 


asl 


CHAP, ~— 23. MONUMENTS. © Sees, 
monument by a substructure divided in several Aes 34 
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CHAP, 238. 5. MOl hs ates B.A. 168. 
the figures witli PE thus hes Lael tihe space between 
the legs, to place Stblems at ie feét Of the figures’ pedeést- 
969 suppor ting an arm of the figure, ‘and similar aecessoriés, 
‘Which give the chier objectia broad bake. - osated figures 

therefore often appear better than if standing, theitebower 
portions being B&efder. In monuments vw tte statues whe pedest- 
als usually look¥tco bread when viswed diagenal ly, “atid thewes 
angléesiare stn fore kis | ally truncated, Figs432. In more rie 
ly detailed eadtals the angles“are., flanked by pilastérs of 
Slight projec ion and an éntablature is inserted between the 
Meir capitals and the cap. 

9 Boa sue 4 belek two gtatues usually require an oblong pea 
Cs Ml, its wider’ sid 16’ being in front. This frons then requi- 
Pés, not to seen to empty, to be broken up by reli¢is,- inseir- 
bed tablets, and similar accessories Figs, 435 and 434 prepre- 
gent the base of. such monument at Gener <:. 

5. Equestrian statues also need oblong pédestals, but their 
ends aré turned in ‘front. The bold mass of the body of the 
horse f£CGrms an esthetic contragt to the pedestal, at whose 
base angle statues may be placed. 

6. One ci ‘the most icommonly. employed types of menuménts is 
that with a central statue gurrounded by fcur angle figures. 
An increased development in height oceurs. in such monuments, 
ag wel] ag a pyramidal eniargement downwards. It is preiere- 
ble to make the pedestal lower also, placing the principal 
status on a separate base, Fig. 435.. Most seated angle statues 
alse havé separate bases, | ; 

Four subordinate statues are sometimes placed betwoon ths 
angle statues, or groups of emblems, coats of arms, and otner 
syabolical or decorative accessories, which may be so arranged 
ag tO Separate the lower part. of the pedestal from the upper 
by a cap, ahd the base is ‘inde spendently déysloped, so that the 
upper. part. becomes a low frieze, flat cer decorated: by relieé fe. 

The mass of the pedestal can thus be more richly treated, and 
its beauty of proportion be increased by these subdivisicns. 

7. The treatment and proportions of architectural back.- 
grounds of monuments must be arranged in accordance with the 
monumént, when they serve as a foil to heighten its: importance 

The archité@ctural surroundings of a monument may be arranged 
and treated in the most varied ways; not too large a scale 
will always be preferable, that the monument may 66 as promi- 
nent agpossible. Michael Angelo well understood how to. make 
the statues themselyes more tmposing by the small scale of tne 
archité6éctural back-grounds. 

Theres remains a Word to. be. paid in regard to monuments not 
detachéd or iscolateds They are generally arranged as niche- 


CHAP. $23. MONUMENTS. 3 aig: 188. 
monunsnts attachéd to a wall, the architecture of, the niche , 
forming the principal motive of their architectural treatment. 
The mctive of the triumphal arch Was frequently. ugéd to good 
purpose in the more exténsivs designs of this kind, Four-nie . 
ehes, Sach containing a ‘statue, are also combined - @ detache , 
ed monument, ‘that terminates at top‘in some’ form of roof. FP. 438) 
8. Purely architectural monuments are usually arranged ina - 
few ground types as memorial columns, tower-like structures, 
temple-like build dings, and statues apranned: about a central 
point. The mémorial pillar of slender proportions may take . 
‘the most yaried forms; in larger designs, it is usually ‘tréat- 
ed as a column with a capital, its abacus aceessibie by & wind 
ing staircase. Tower -like monuments are. either solid, ae arm 


. anged to serve ag” towers of observation, = x2 


, These may also be Ifeated in various ways,” ‘according. to Jo. 
- cation. - Tag substructure contains the. ‘entrance to. the stair-. 


- ease (or an elevator, as in the towers of the. ‘Procadero, Paris. 


and sometimeg forms an extended architectural @esign, s gometis 

mes takes the” form ot ‘an open portico or that of a. chapel, rae 
Bn OR 6S 5 that. Of a: -eross-shaped. gubstructure b,. its. centre: 
/eeeupled. by the winding staircase. iy: the: arrangement a, the a 
gtairease Lorne be Bisaes ees vor the eres and firet: hans 
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